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Introduction. 

Throughout  the  extensive  literature  dealing  with  the  eggs  of 
the  Hemiptera-Heteroptera  scarcely  any  information  exists  con¬ 
cerning  the  presence  of  a  plug  of  yolk  formed  beneath  the  oper¬ 
culum  or  micropylar  cap  and  later  extruded  from  the  chorion  at 
the  anterior  or  micropylar  pole.* 

Haseman  (1918)  when  describing  eggs  of  Lygus  pratensis  L. 
records  a  short  plug  of  yolk  at  the  anterior  pole  and  appears  to 
have  noticed  a  similar  structure  in  eggs  of  related  species. 
According  to  Painter  (1929)  this  plug,  which  forces  up  the  cap 
for  a  short  distance,  appears  just  before  hatching.  China  (1925  a) 
has  seen  changes  at  the  anterior  pole  of  the  eggs  of  Notostira 
erratica  L.  and  has  noticed  that  the  black  band,  which  develops 
just  below  the  micropylar  cap,  seems  to  stretch  and  grow  longer. 
These  authors,  however,  neither  figure  nor  describe  this  yolk- 
plug  in  detail  nor  mention  the  causes  of  its  extrusion. 

The  present  paper  deals  with  certain  features  of  the  morpho¬ 
logy  and  development  of  the  eggs  of  Notostira  erratica  L. 
(Hemiptera)  and  in  particular  with  the  structure  and  behaviour 
of  this  sub-opercular  yolk-plug.  Hatching  is  also  described. 

Technique. 

Many  Capsid  eggs  are  well  buried  in  plant  tissue  and  this 
has  probably  accounted  for  the  dearth  of  observations  on  the 
yolk-plug.  The  eggs  of  Notostira  erratica  are  laid  between  the 
sheathing  leaf-base  and  the  culm  of  grasses  (Johnson,  1932)  and 
can  easily  be  detached  and  conveniently  studied. 

Whole  mounts  of  eggs  were  extensively  used.  Carnoy’s  and 
Bouin’s  fixatives  and  subsequent  staining  with  Grenadier’s 
Borax  Carmine  or  Acid  Fuchsin  gave  good  results,  particularly 
Acid  Fuchsin  after  Bouin’s.  Excessive  shrinkage  resulted  un¬ 
less  dehydration  was  gradual.  Clearing  agents  used  were  Cedar- 
wood  Oil  or  Phenol-Xylol.  Coverslips  were  supported  on  paper 
strips. 

Sections  of  eggs  were  difficult  to  obtain  owing  to  the  brittle¬ 
ness  of  the  chorion.  Paraffin  wax  was  preferred  to  celloidin 
and  wax  (double  embedding),  but  it  was  found  that  a  lengthy 
infiltration  with  very  frequent  changing  of  the  wax  was  neces¬ 
sary.  Fairly  good  sections  of  eggs  in  the  oviducts  were  obtained 
by  sectioning  gravid  females.  By  this  method  many  eggs  may 
be  sectioned  together  without  crumbling  from  the  block.  Sec¬ 
tions  were  stained  in  Haematoxylin  (Delafield’s  and  Heiden- 

*  Wherever  in  this  paper  the  sub-opercular  yolk-plug  is  mentioned  it  is  for 
convenience  called  the  ‘  yolk-plug,’  and  should  not  be  confused  with  the  yolk- 
plug  remaining  within  the  embryo  after  dorsal  closure  has  taken  place.  (See 
Imms,  1925  ;  Tillyard,  1917.) 
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hain’s)  or  in  Acid  Fuchsin.  The  smaller  measurements  were 
made  with  a  one- twelfth  inch  oil  immersion  objective  and  a 
micrometer  eyepiece  (  x  io). 

Physiological  Technique . 

In  order  to  obtain  egg's  at  a  given  time  it  was  necessary  to 
control  oviposition.  It  was  found  that  bugs  failed  to  oviposit 
unless  stems  bearing  leaf  sheaths  were  offered  to  them.  For  all 
experiments,  gravid  females  from  the  field  (one  locality  only) 
were  used,  and  they  could  be  kept  for  many  days  out  of  doors 
on  detached  blades  of  grass  ( Agropyrum  caninum  Beauv.  and 
A .  repens  Beauv.  were  found  to  be  most  suitable)  standing  in 
water.  When  eggs  were  required,  bugs  were  placed  on  stems 
bearing  leaf-sheaths.  They  usually  laid  readily  at  intervals  of 
about  three  days  under  these  conditions. 


Fig.  i. — Diagram  of  Incubator,  a,  Ther¬ 
mometer.  b.  Outlet  tube,  c,  Wax-coated 
glass  shelves  for  eggs.  d.  Wet  pumice- 
stone.  e,  Water. 

The  eggs,  adhering  to  one  another  in  a  row,  were  then  de¬ 
tached  with  a  damp  brush.  It  was  found  unnecessary  to  separate 
them  except  when  measurements  were  required  at  the  time  of 
oviposition.  In  the  water-saturated  atmosphere  of  the  incubators 
the  egg  cement  failed  to  dry  and  eggs  could  easily  be  separated 
later  with  less  likelihood  of  damaging  them. 
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The  incubators  were  kept  in  thermostats  at  i8°  C.  (variation 
o-2°)  and  at  28*5°  C.  (variation  0-5°).  Embryonic  development 
in  a  saturated  atmosphere  is  most  rapid  at  approximately  the 
latter  temperature.  Eggs  were  removed  from  day  to  day  and 
quickly  measured  under  the  low  power,  the  process  taking  about 
twenty  minutes  for  the  largest  batches. 

Incubators  were  made  from  glass  U-tubes  2  cms.  wide, 
15  cms.  hig'h  (Text  Fig.  1).  Each  limb  was  two-thirds  filled  with 
clean  wet  pumice  stone,  and  a  little  distilled  water  was  kept  at 
the  bottom.  Shelves  for  the  eggs  were  made  from  the  ends  of 
small  glass  tubes,  coated  with  paraffin  wax  and  attached  by  a 
silver  wire  to  the  rubber  bung,  which  also  held  a  thermometer 
with  the  bulb  near  the  shelves  and  an  outlet  tube.  Air  was 
pulled  through  the  incubators  in  a  slow,  continuous  stream. 
Since  the  eggs  were  removed  from  time  to  time  and  so  sub¬ 
jected  to  a  change  of  temperature,  their  surfaces  were  always 
moist,  presumably  due  to  condensed  water.  This  factor  seemed 
reasonably  constant  and  was  therefore  neglected. 

All  linear  measurements  are  expressed  in  the  units  on  the 
eyepiece,  and  ten  such  units  equal  0*09  mm.  The  weighings 
were  made  with  batches  of  eggs  and  the  mean  of  a  single  egg 
taken.  A  Kuhlmann  micro-balance  weighing  to  one-thousandth 
of  a  milligram  was  used.  The  final  results  were  taken  to  the 
nearest  hundredth  of  a  milligram. 


The  Structure  of  the  Egg  at  Oviposition. 

General  Description. 

Eggs  from  both  forms  of  Notostira  erratica  have  been  used 
as  indicated.  The  summer  form,  (female  1  of  Butler)  and  the 
overwintered  form  (female  4  of  Butler)  (Butler,  1924;  China, 
1925  b)  lay  eggs  apparently  (in  the  absence  of  statistics)  similar 
in  their  general  morphology,  structure  and  behaviour. 

They  are  elongated,  with  a  bluntly  rounded  posterior  pole. 
The  widest  part  of  the  egg  is  half-way  along  its  length  and  is 
there  almost  circular  in  transverse  section.  Anteriorly  is  the 
whitish  micropylar  cap  or  operculum  making  a  definite  junction 
with  the  chorion  at  its  margin  (Plate  I,  a;  Plate  III,  a  and  b). 
Below  the  cap  is  a  laterally  compressed  region,  the  neck, 
merging  indefinably  into  the  bulk  of  the  egg  and  making  a 
slight  angle  with  it.  The  cap  is  obliquely  fitted  to  the  anterior 
pole.  The  egg  when  seen  laterally  thus  appears  bent,  wfith  a 
longer  convex  region  at  which  the  dorsum  of  the  embryo  is 
finally  situated  and  a  shorter  concave  region.  These  regions  are 
termed  dorsal  and  ventral  respectively  throughout  this  paper. 
The  egg  is  yellowish,  completely  filled  with  yolk  and  approxi¬ 
mately  1 -8  mm.  long. 


The  chorion. 

The  whole  surface  of  the  egg,  except  for  the  micropylar  cap, 
consists  of  a  smooth,  unsculptured,  colourless  chorion,  com¬ 
posed  of  an  exochorion  and  an  endochorion  of  equal  and  uniform 
thickness  (3/*  to  4/*)  except  at  the  rounded  base  and  at  the  neck. 
At  about  no/*  from  the  base,  the  endochorion  alone  gradually 
thickens,  becoming  6m  to  9/*  thick  at  the  extreme  end. 

The  chorion  gives  positive  reactions  with  Xanthoproteic, 
Millon’s,  Biuret  and  Glyoxylic  tests.  It  is  insoluble  in  cold  con¬ 
centrated  Nitric  Acid  and  cold  50  per  cent.  Potash.  The  endo¬ 
chorion  stains  deeply  with  Heidenhain’s  Haematoxylin,  Borax 
Carmine  and  Acid  Fuchsin,  while  the  exochorion  remains 
colourless. 


The  operculum  or  micropylar  cap  (Plate  I,  a  ;  Plate  II,  g  ; 

Plate  III,  b). 

Seen  from  above  the  opaque,  whitish  micropylar  cap  has  a 
sole-shaped  outline,  with  wide  dorsal  and  narrower  ventral 
halves.  Round  the  rim,  running  into  the  cap  for  a  short  distance, 
are  about  fifty  faint,  regularly  spaced  lines,  some  of  which  are 
micropyles.  The  surface  of  the  cap  has  minute,  faint,  round 
markings.  Seen  laterally  the  dorsal  and  ventral  halves  of  the 
cap  are  more  or  less  bulbous,  sloping  gently  at  the  margin.  The 
inner  surface  of  the  cap  next  to  the  yolk  is  smooth  with  two 
concavities,  one  dorsal,  one  ventral. 

The  cap,  which  is  non-cellular,  has  a  honeycomb-like  struc¬ 
ture.  Between  its  inner  concave  and  outer  convex  surfaces  are 
from  two  hundred  to  two  hundred  and  fifty  elongated  chambers, 
all  except  the  outermost  occupying  the  shortest  distance  between 
the  inner  and  outer  cap  surfaces.  These  chambers  are  from  45/* 
to  50/*  long,  those  in  the  centre  longer  than  those  at  the  out¬ 
side  ;  the-  latter  are  somewhat  flattened  in  the  plane  of  the  cap 
surface.  Although  with  no  visible  contents,  the  chambers  prob¬ 
ably  contain  fluid  at  oviposition.  They  often  contain  air  when 
mounted.  Their  inner  ends  abut  on  to  a  comparatively  thick 
(5/*  to  8m)  wall,  which  forms  the  inner  surface  of  the  cap  next  to 
the  yolk.  Unlike  the  chorion  this  wall  is  composed  of  a  single 
layer  which  sections  show  to  be  continuous  with  the  endochorion 
(Plate  I,  b  ;  Plate  III,  b).  The  outer  cap  surface  is  very  thin. 

Thus  the  chambers  open  neither  to  the  yolk  on  the  inside  nor 
to  the  atmosphere  on  the  outside.  The  longitudinal  separating 
walls  are  1 M  to  2M  thick  and  are  twice  this  thickness  at  the  ex¬ 
treme  anterior  ends.  When  the  caps  are  cleared  the  anterior 
ends  of  the  chambers  are  seen  to  be  round  or  ovate,  separated 
by  walls  3/*  to  5 M  thick,  and  the  posterior  ends  to  be  irregularly 
polygonal,  separated  by  uniformly  thick  walls  (1  m  to  2M)  (Plate  I, 
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c  and  d).  The  margin  of  the  cap  where  it  joins  the  chorion  has 
a  lace-like  structure.  Acid  Fuchsin  and  Heidenhain’s  Haema- 
toxylin  stain  the  cap,  but  the  inner  wall,  unlike  the  endochorion, 
will  not  easily  stain. 


The  micropyles  (Plate  I,  b). 

Between  twenty  and  forty  micropyles  are  situated  at  the 
anterior  end  of  the  egg,  occurring  at  irregular  intervals,  some¬ 
times  five  or  six  together,  sometimes  well  spaced.  Sections  of 
the  eggs  show  that  the  micropyles  open  to  the  inside  of  the 
egg  by  a  shallow,  funnel-shaped  depression  (round  in  surface 
view  on  whole  mounts)  5/*  to  6n  in  diameter  and  situated  in  the 
endochorion  just  below  its  junction  with  the  cap.  This  funnel 
leads  into  a  tube  2 n  in  diameter,  which  passes  through  the  endo¬ 
chorion.  At  the  inner  face  of  the  exochorion  it  bends  upwards 
almost  at  right-angles  and  becomes  slightly  wider  and  flatter  in 
the  plane  of  the  cap-surface.  The  other  openings  of  the  micro¬ 
pyles  have  not  been  found,  although  very  many  sections  have 
been  cut,  for  as  the  micropyles  enter  the  outer  region  of  the  cap, 
their  boundaries  become  indistinguishable  from  its  walls  and 
chambers.  To  find  if  the  outer  pore  became  occluded  at  ovi- 
position  with  the  cement  which  attached  the  eggs  to  the  leaf- 
sheath,  longitudinal  sections  through  gravid  females  were  cut, 
but  even  in  the  unlaid  eggs  the  anterior  opening  of  the  pore 
could  not  be  seen.  It  is  therefore  unknown  if  there  is  any  rela¬ 
tion  between  the  cavities  of  the  cap  and  the  micropyles. 


The  neck  (Plate  III,  a  and  b). 

The  neck  is  that  region  of  the  egg  below  the  cap  and  is 
slightly  compressed  laterally  and  bent  ventrally  at  an  angle  with 
the  rest  of  the  egg.  The  endochorion  here  thickens  (Plate  1,  b) 
and  at  the  cap  margin  the  whole  chorion  is  9 n  to  10/*  thick. 
Normality  is  gradually  assumed  100/*  to  i2on  below  this  margin. 
The  yolk-plug  is  moulded  to  the  shape  of  this  neck,  within 
which  it  develops  ;  the  extra  thickness  of  the  chorion  in  this 
region  probably  prevents  it  from  splitting  as  the  yolk-plug  is 
extruded  under  pressure. 


The  vitelline  membrane  (Plate  III,  b). 

The  yolk  is  completely  surrounded  by  a  uniformly  thin  (less 
than  in  thick)  vitelline  membrane,  which  in  live  eggs  is  in  con¬ 
tact  with  the  whole  internal  surface  of  the  chorion  and  cap,  since 
the  yolk  completely  fills  the  egg. 
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POST-OVIPOSITIONAL  CHANGES. 

Changes  in  size  at  28 -5°  C.  in  a  saturated  atmosphere  with  un¬ 
controlled  condensation.  Eggs  of  the  summer  generation , 
female  1. 

It  is  convenient  for  purposes  of  description  to  deal  with  these 
changes  in  two  stages.  This  is  purely  a  convenience,  Stage  I 
and  Stage  II  being  continuous  in  reality. 

Stage  I. 

During  the  first  84  (approx.)  hours  after  oviposition  and  prior 
to  the  extrusion  of  the  yolk-plug. 

The  eggs  when  laid  often  seem  to  be  incompletely  filled  out, 
the  chorion  appearing  somewhat  flaccid.  The  eggs  at  this  stage 
are  very  soft,  easily  dented  and  quite  able  to  bend  to  the  curve 
of  the  culm  against  which  they  are  laid.  During  the  first  few 
hours  of  free  life  the  chorion  becomes  slightly  stiffer  and  the 
flaccidity  disappears.  Following  this,  there  may  be  either  a 
slight  increase  or  decrease  in  size.  This  does  not  occur  invari¬ 
ably,  and  the  size  may  remain  constant  until  the  end  of  the 
second  day,  when  an  abrupt  and  rapid  increase  in  volume  takes 
place,  so  that  at  the  end  of  Stage  I  the  egg  appears  larger  even 
the  unaided  eye. 

Table  I  summarises  the  results  obtained  by  measuring  the 
widest  part  of  the  egg  as  seen  from  lateral  view,  at  intervals 
during  incubation.  Text  Figure  2  shows  this  increase  in  dia¬ 
meter  plotted  against  time. 
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Table  I. 


Hours 

No. 

Mean 

P.E.  of  dif. 

P.E.  of  dif. 

after 

of 

width 

of  selected 

of  adjacent  Significance 

ovipn. 

eggs. 

per  egg.  means. 

means. 

test. 

O 

97 

38-1 

+  029 

Not  sig. 

24 

29 

38-i 

+  027 

Signif. 

27.7 

46 

39*2 

+  0-12 

y  y 

47-6 

100 

38-5 

±o-34 

y  y 

67 

24 

41  -6 

±°\35 

y  y 

75-25 

38 

44-o 

+  0-40 

Not  sig. 

88 

23 

44*3 

►  +026 

Sig-nif. 

+  0-42 

Not  sig. 

95-9 

35 

45*5< 

+  0-32 

y  y 

99 

20 

46-2 

-  +026 

+  029  PSignif. 

Not  sig. 

1 2 1  •  1 

7i 

45-9 

±0-23 

y  y 

144-2 

65 

46-4- 

1 

+  0-42 

y  y 

1 67  •  5 

19 

45-3 

±o-57 

+  o-43  Signif. 

y  y 

172 

44 

45*8 

+  058 

y  y 

191-3.  11  43*9' 

197-3  25  44-9  ► 

2j8 -2K  12  41-5, 


±0-65 

+  052  Sig-nif. 

+  o-6i 


Sig-nif. 


Table  I  : — Mean  width  of  egg  of  Notostira  erratica  (female  1).  Measure¬ 
ments  at  the  widest  part  in  lateral  view  at  intervals  between  oviposition  and 
hatching.  Incubated  at  28'5°C.  in  saturated  atmosphere  with  uncontrolled 
condensation. 

The  probable  errors  of  the  differences  of  the  means  were  calculated  by  the 
method  given  by  Caradog  Jones  (1929,  p.  161).  Mean  widths  are  taken  to 
the  nearest  first  decimal  place;  P.E.  taken  to  the  nearest  second  decimal 
place.  Where  batches  of  eggs  (from  six  to  twenty  per  batch)  were  measured 
within  three  hours  of  the  same  period  of  time  after  oviposition,  they  were 
grouped  and  the  mean  time  taken  (first  column  in  Tables  I,  III  and  IV). 

Throughout  all  the  statistical  work  three  times  the  Probable  Error  has 
been  taken  as  significant  of  difference. 

Means  at  the  ends  of  brackets  are  those  selected  for  treatment  in  the 
fourth  column. 
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Fig.  2. — The  variation  in  mean  width  at  widest  part  of  egg,  with  time. 
Eggs  of  N.  erratica  L.  (summer  generation,  female  i)  at  28-5°C.  in  a 
saturated  atmosphere  (uncontrolled  condensation). 

H  =  Mean  hatching  time. 


The  eggs  do  not  increase  in  size  uniformly.  The  greatest 
increase  is  at  the  middle.  The  neck,  due  to  its  greater  thickness 
of  chorion,  increases  but  slightly  and  thus  later  appears  as  a 
constriction,  the  rest  of  the  egg  being  much  swollen  in  propor¬ 
tion  to  it.  Table  II  expresses  the  mean  measurements  of  a 
number  of  eggs  (female  i)  at  oviposition  and  at  the  end  of 
Stage  I.  At  84-1  hours  the  caps  had  just  split.  At  71-7  hours 
the  black  band  was  fully  developed  but  the  caps  had  not  split. 


Table  II. 


At  oviposition.  After  84-1  hours 

(Stand.  Err.  =  ±1*39). 

No.  of  Mean  Standard  No.  of  Mean  Standard 

eggs,  measurements.  error.  eggs,  measurements.  error. 


a.  97 

34*9 

+  0-21 

38 

36'  1 

+  0-22 

b.  97 

38- 1 

+  o-i7 

38 

45”2 

±°-25 

c.  65 

37.8 

+  0-18 

24 

45-2 

±  °*33 

After  71 

•7  hours 

(Stand.  Err. 

=  +°-54)- 

1*  95 

199.4 

±0-68 

52 

203-6 

+  o-8o 

Table  II: — a  =  Lateral  view  of  neck;  b  =  lateral  view  of  widest  part; 
c  =  ventral  view  of  widest  part;  1  =  length  (see  Plate  III,  fig.  a). 

Comparing-  the  right  and  left-hand  columns  there  is  a  sig¬ 
nificant  difference  in  each  case. 

Eggs  at  this  stage,  that  have  developed  between  a  leaf  and 
culm,  are  almost  straight  along  the  side  next  to  the  culm  and 
much  extended  at  the  opposite  side. 

The  appearance  of  the  yolk-ping. 

Stage  I  ends  with  the  formation  of  the  yolk-plug.  This  first 
appears  as  a  dusky  greyness  within  the  chorion  immediately 
below  the  margin  of  the  micropylar  cap.  Its  colour  increases  in 
intensity  and  it  finally  appears  as  a  well-defined,  conspicuous, 
jet  black  band  with  its  anterior  edge  coinciding  with  the  cap 
margin  and  its  posterior  edge  sharply  defined  against  the  yellow 
colour  of  the  yolk.  The  width  of  the  band  is  approximately 
0-3  mm.,  and  it  occupies  the  neck  region. 

At  i8°C.  in  a  saturated  atmosphere,  nine  hours  elapse  be¬ 
tween  first  duskiness  and  final  blackness  in  the  eggs  of  female  4. 
At  28-5°  C.  in  a  saturated  atmosphere  the  period  is  shorter. 

The  structure  of  the  yolk-plug  (Plate  I,  f;  Plate  II,  e,  f,  g; 

Plate  III,  c,  d,  e). 

The  volk-plug  consists  of  a  mass  of  yolk  surrounded  by  a 
non-cellular  wall  which  is  apparently  secreted  by  the  epithelium 
of  cells  lying  between  it  and  the  yolk. 

The  wall  of  the  yolk-plug  is  perfectly  continuous  with  the 
outermost  membrane  surrounding  the  mass  of  the  yolk  within 
the  chorion,  and  is  built  of  an  inner  and  an  outer  layer  (Plate  II, 
e,  g  ;  Plate  III,  e).  The  outer  layer  has  pigment  evenly  dis¬ 
tributed  through  it  and  has  a  chitinous  appearance.  Its  pigment 
appears  brown  by  transmitted  light  and  black  by  reflected  light, 
and  it  gives  the  yolk-plug  its  colour.  This  layer,  which  does  not 
stain  with  Haematoxylin  or  Erythrosin,  varies  in  thickness  from 
4  k  at  the  sides  of  the  pigmented  region  to  2^  beneath  the  micro- 


pylar  cap.  There  the  yolk-plug  wall  (except  for  the  median 
region)  is  almost  colourless,  due  both  to  the  thinness  of  the 
outer  layer  and  to  the  relative  scarcity  of  pigment.  The  median 
region  of  the  wall  at  the  anterior  end  of  the  yolk-plug,  normally 
hidden  by  the  micropylar  cap,  is  heavily  pigmented  and  of  a 
characteristic  shape  (Plate  I,  f;  Plate  III,  d).  It  is  the  lid 
through  which  the  embryo  emerges  and  will  be  called  the  steno- 
pyle  (  =  narrow  gate).  The  outer  pigmented  layer  of  the  yolk- 
plug  wall  is  relatively  very  thick  at  the  stenopyle  and  varies 
from)  15/*  at  the  dorsal  end,  which  is  the  hinge  on  which  the 
stenopyle  opens,  to  6/*  at  the  middle  (Plate  III,  d). 

The  inner  layer  of  the  yolk-plug  wall  is  hyaline,  with  little  or 
no  pigment.  It  stains  heavily  with  either  Heidenhain’s  Haema- 
toxylin  or  Erythrosin.  At  the  anterior  unpigmented  region  of 
the  yolk-plug,  where  the  outer  layer  is  only  2  thick,  this  inner 
layer  is  10  thick  and  reaches  its  maximum  thickness  of  14  /* 
near  the  hinge  of  the  stenopyle. 

Immediately  beneath  the  stenopyle,  however,  it  is  much 
thinner,  and  the  thickness  of  the  wall  is  there  for  the  most  part 
made  of  the  outer  pigmented  layer. 

The  combined  thickness  of  the  inner  and  outer  layers  at  the 
dorsal  convexity  of  the  volk-plug  (i.e.  the  hinge  of  the  steno¬ 
pyle)  is  about  20/^,  while  at  the  ventral  convexity  it  is  about  137*. 

In  the  lateral  walls  of  the  yolk-plug  the  inner  and  outer 
layers  assume  a  more  equal  thickness  (outer  4  /*,  inner  5  /y  half¬ 
way  along  the  black  band),  and  the  whole  wall  becomes  gradu¬ 
ally  thinner  until,  approximately  0-5  mm.  from  the  anterior  end 
of  the  yolk-plug  itself,  the  normal  thickness  of  the  membrane 
around  the  yolk  is  attained.  This  membrane  is  also  non-cellular 
and  less  than  1  thick.  It  corresponds  in  position  to  Speyer’s 
‘middle  egg'  membrane’  (Speyer,  1929;  see  also  Sikes  and 
Wigglesworth,  1931,  for  Cimex ),  and  will  here  be  called  the 
yolk-plug  membrane,  since  it  is  continuous  with  the  walls  of 
the  yolk-plug  (Plate  II,  e,  g  ;  Plate  III,  e).  No  pore  canals  have 
been  found  in  either  of  the  layers  of  the  yolk-plug  wall,  but 
they  may  have  been  obscured  by  the  stain  (see  Wigglesworth, 
I933)- 

In  yolk-plug  walls  of  eggs  from  which  the  embryo  has 
hatched,  the  inner  layer  had  almost  disappeared.  Presumably 
it  is  absorbed  with  the  remains  of  the  yolk  just  before  eclosion. 

The  cells  lining  the  inner  surface  of  the  yolk-plug  wall  are 
very  small,  numerous,  close  together  and  flattened  against  the 
wall,  except  at  the  anterior  end  of  the  plug,  where  they  are 
columnar.  They  are  in  contact  wTith  the  yolk  on  the  inside. 

The  yolk  in  the  yolk-plug  is  the  last  to  disappear  (except  for 
the  gut  contents  of  the  embryo)  before  the  embryo  hatches. 
After  eclosion  the  yolk-plug  wall  remains  projecting  from  the 
chorion  and  it  is  plainly  continuous  with  the  yolk-plug  mem¬ 
brane,  which  forms  a  sac  within  the  empty  chorion. 
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Stage  II. 

The  splitting  of  the  micropylar  cap  (Plate  I,  e). 

The  egg  continues  to  swell  and  a  condition  of  internal  pres¬ 
sure  is  reached  when  the  egg  splits.  It  is  convenient  to  regard 
this  splitting  as  the  commencement  of  Stage  II. 

The  splitting  normally  occurs  around  the  micropylar  cap. 
The  regions  which  split  are  the  following  : — 

(1)  Where  the  endochorion  joins  the  inner  wall  of  the  cap. 
This  rupture  is  a  clean  split  running  round  the  egg.  It  is  gener¬ 
ally  obscured  by  the  frayed  edges  resulting  from 

(2)  a  split  at  the  outer  face  of  the  cap  itself,  just  above  the 
chorion-cap  junction.  This  rupture  is  usually  ragged  and  is 
more  obvious  than  the  split  (1).  It  takes  place  in  such  a  man¬ 
ner  as  to  leave  a  narrow  membranous  band  attached  to  the 
chorion  rim.  This  band  is  joined  to  the  exochorion  but,  unlike 
it,  stains  readily.  Before  the  split  occurred  it  was  combined 
with  the  outer  surface  of  the  cap  around  the  margin  and  was  in¬ 
distinguishable  as  a  separate  membrane.  Through  this  mem¬ 
brane  run  portions  of  the  cap,  which  appear  as  short  white  flaps, 
usually  with  micropyles  running  up  them.  In  unmounted  eggs 
it  is  only  these  flaps  which  are  apparent  (Plate  III,  c),  and  the 
membrane  (which  can  be  seen  easily  in  stained  preparations)  is 
often  not  very  obvious.  The  edge  of  the  cap  usually  has  a  few 
white  flaps  similar  to  those  on  the  chorion  rim,  but  often  is  quite 
without  them. 

In  eggs  of  other  Hemiptera  when  the  cap  is  pushed  off  by 
the  embryo  at  eclosion,  a  clean  rupture  between  cap  and  chorion 
occurs.  In  the  eggs  of  Notostira  when  the  yolk-plug  extrudes 
and  pushes  off  the  cap  there  is,  in  addition  to  the  clean  break 
round  the  endochorion,  a  ragged  split  round  the  outer  surface  of 
the  cap  rim.  The  eggs  when  newly  laid,  however,  seem  from 
superficial  examination  to  be  similar  at  the  junction  of  the  cap 
and  chorion  to  eggs  of  other  species  of  the  Order.  Since  no 
observations  have  been  made  of  cases  where  the  insect  has 
emerged  before  the  yolk-plug  has  commenced  to  split  the  cap,  it 
cannot  be  said  if  the  latter  then  comes  off  cleanly. 

The  actual  splitting  of  the  cap,  from  the  time  it  appears  to 
weaken  until  the  yolk-plug  can  be  seen  plainly  through  the  split, 
may  take  several  hours  at  temperatures  near  28°  C.  in  a  satur¬ 
ated  atmosphere  and  several  days  in  nature  in  cold  weather. 
There  is  a  certain  amount  of  stretching  of  the  cap,  which  seems 
to  become  papery,  before  it  finally  parts  from  the  chorion.  Once 
the  rupture  occurs  and  the  resistance  diminishes,  the  yolk-plug 
may  move  outward  very  slightly  with  a  visible  but  slow  move¬ 
ment.  In  the  vast  majority  of  cases,  however,  movement  is  too 
slow  to  be  seen  under  low  powers. 
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I'he  extrusion  of  the  yolk-plug.  General  description  and 
behaviour  in  nature. 

The  internal  pressure  during  Stage  I,  which  results  in  a 
swelling  of  the  egg  and  then  in  the  bursting  of  the  cap,  con¬ 
tinues  into  Stage  II,  and  since  the  relatively  inextensible  cap 
and  chorion  are  now  no  longer  joined  together,  the  yolky  mass 
of  the  egg  is  not  so  limited  in  its  longitudinal  expansion.  A 
much  greater  increase  in  length  now  occurs,  the  egg  contents 
within  the  chorion  extruding  beyond  the  chorion  at  the  ruptured 
anterior  pole  in  the  form  of  the  volk-plug  (Plate  I,  e,  f;  Plate 
III,  C,  E). 

The  yolk-plug  itself  is  inextensible  and  changes  neither  in 
shape  nor  size  as  it  is  extruded.  At  the  same  time  there  is  a 
slight  increase  in  girth  of  the  egg  (cf.  Text  Figs.  2  and  3).  Yolk 
still  completely  fills  the  egg  and  the  yolk-plug  membrane  is  in 
close  contact  with  the  whole  inner  surface  of  the  chorion.  In¬ 
crease  in  size  of  the  egg  must  therefore  be  accommodated  by  a 
stretching  of  the  yolk-plug  membrane.  Careful  preparations 
and  observations  have  been  made  to  see  if  there  is  any  invagina¬ 
tion  of  this  membrane  which  unfolds  as  the  yolk-plug  is  ex¬ 
truded,  but  no  such  condition  has  been  found. 

The  remains  of  the  micropylar  cap  and  the  yolk-plug  are  in 
contact  although  there  is  no  actual  connection  between  them. 
The  broken  cap  is  simply  pushed  away  from  the  chorion  on  the 
anterior  end  of  the  yolk-plug  as  the  latter  extrudes,  and  it  may 
be  easily  removed  without  harm  either  to  the  development  or  the 
hatching  of  the  embryo.  It  apparently  has  no  further  function. 

The  yolk-plug  when  extended  appears  black  and  shining  and 
is  in  very  close  contact  with  the  neck  of  the  chorion,  but  in  no 
way  joined  to  it.  The  ovate  rim  of  the  neck  is  gradually  stretched 
so  that  it  becomes  circular  when  the  plug  is  well  extended. 

In  nature  the  yolk-plug  may  extrude  from  less  than  half  to 
the  entire  width  of  the  black  band  before  hatching  occurs,  and 
this  is  the  amount  of  extension  commonly  seen,  especially  in 
eggs  laid  from  March  to  June  by  the  overwintered  form  (female 
4).  In  the  eg-gs  of  the  summer  form  (female  1),  however,  the 
volk-plug  has  been  seen  extruded  to  a  distance  of  twice  the  width 
of  the  black  band,  exposing  a  thin  (2/*)  colourless  membrane 
behind  the  posterior  edge  of  the  black  band  for  a  distance  of 
approximately  0*3  mm.  This  thin  membrane  (about  six  to  two 
times  the  normal  thickness  of  the  yolk-plug  membrane),  although 
well  filled  out,  showed  no  signs  of  bursting.  This  difference  in 
behaviour  is  probably  due  to  environment,  since  yolk-plugs  of 
eggs  from  both  generations  are  capable  of  such  a  lengthy  ex¬ 
trusion.  There  is  often  variation  in  behaviour  of  eggs  of  the 
same  batch  within  the  same  leaf  sheath  ;  those  which  are  well 
covered  tend  to  extrude  the  volk-plug  before  those  more  exposed. 


Extrusion  of  the  yolk-plug  under  controlled  conditions . 

Owing  to  the  obliquity  of  the  operculum,  the  dorsal  side  or 
the  yolk-plug  is  normally  slightly  longer  than  the  ventral  side  ; 
all  numbers  expressing  the  length  of  extrusion  are  mean  values 
of  dorsal  and  ventral  measurements  taken  from  the  chorion  rim 
to  distal  points  on  the  outer  surface  of  the  remains  of  the  oper¬ 
culum. 

Extrusion  of  the  yolk-plug  at  i8°  C.  in  a  saturated  atmos¬ 
phere  with  uncontrolled  condensation.  Overwintered 
form  ( female  4). 

The  cap  splits  between  one  hundred  and  sixty-five  and  one 
hundred  and  eighty  hours  after  oviposition.  The  yolk-plugs  ex¬ 
trude  similarly  until  about  three  hundred  and  sixty  hours  after 
oviposition,  when  they  behave  with  more  irregularity. 

Table  III  shows  the  data  on  which  Text  Fig.  3  is  based. 


Table  III. 


Hours 

P.E.  of 

after 

No.  of 

Mean 

dif.  of 

Sig. 

ovipn. 

eggs. 

length. 

means. 

Test. 

190 

14 

16-2 

*8-5 

±°*53 

Signif. 

2I3‘75 

!3 

±  q,56 

>  > 

237’5 

!3 

23'5 

±0-39 

262 

!3 

26 

±0*59 

286 

I3 

29’7 

±  o-6 2 

3°4’5 

14 

32‘4 

±o-45 

y  y 

33° 

!3 

347 

±0-48 

?  Sig. 

36575 

J3 

36- 1 

±  1  -06 

>  > 

38975 

J3 

39* 1 

40-8 

±  1-67 

Not  sig. 

410 

9 

Table  III  : — Mean  length  of  extruded  yolk-plug  at  i8°C.  in  a  saturated 
atmosphere  with  uncontrolled  condensation.  Two  batches  of  eggs  from  an 
overwintered  female  (female  4)  are  represented.  There  is  a  significant  differ¬ 
ence  between  the  seventh  and  ninth  means. 
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Extrusion  of  yolk-plug  at  28-5°  C.  in  a  saturated  atmosphere 
with  uncontrolled  condensation.  Summer  form  ( female  1). 

Observations  on  thirty-eig-ht  eggs  showed  that  the  cap  split 
at  eighty-four  hours  (standard  error  =  +  1  *39).  Table  IV  sum¬ 
marises  the  data  and  Text  Fig*.  3  records  it  graphically. 


Table  IV. 


Hours 

after 

ovipn. 

No.  of 
eggs. 

Mean 

length. 

P.E.  of 
dif.  of 
means. 

Sig. 

Test. 

88 

J7 

15-8 

+  0-67 

Signif. 

96 

33 

22-3 

±0-84 

Not  sig. 

99 

20 

22-8 

+  0-8 1 

Signif. 

12075 

67 

28-4 

±o-57 

>  ) 

Ol 

-3- 

63 

347 

+  o*86 

J  > 

167-5 

19 

39-8 

+  0-98 

Not  sig. 

172 

43 

39’4 

±i-44 

?  Sig. 

I9I“3 

12 

42’4 

±  I‘7S 

Not  sig. 

I97‘25 

25 

4I-5 

Table  IV  : — Mean  length  of  extruded  yolk-plug  at  28-5°C.  in  a  saturated 
atmosphere  with  uncontrolled  condensation.  Summer  form  (female  1). 


It  was  decided  to  give  no  equations  for  the  curves  until  they 
could  be  viewed  in  the  light  of  the  whole  continuous  process  of 
volume  change. 


The  absorption  of  water. 

Preliminary  observations  on  a  small  scale  have  been  made, 
but  statistical  treatment  of  the  problem  is  in  hand  and  will  form 
the  subject  of  a  subsequent  paper. 

Table  V  summarises  these  preliminary  results  for  three 
batches  of  eggs  from  summer  generation  females  (female  1) 
kept  at  28-5°  C.  in  a  saturated  atmosphere  with  uncontrolled 
condensation. 
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Table  V. 


Hours 

after 

ovip. 

N  0. 
of 

eggs. 

Fresh  wt. 
per  egg 
in  gms. 

Increase  in 
wet  wt.  per 
egg  in  gms. 

Dry  wt.  Uncombined 
per  egg  water  per 

in  gms.  egg°/0  wetwt. 

°/0incr. 

in  wet 
weight. 

O 

*9 

O-OOOI  I 

— 

o- 00006 

45*45 

O 

O 

9 

O-OOOIO 

— 

— 

— 

— 

l93 

5 

0-00016 

O' OOOOG 

0-00004 

75 

60 

O 

15 

0-00012 

— 

— 

— 

— 

2  33 

8 

0-00020 

o- 00008 

0-00005 

75 

66-6 

Observations  also  show  that  the  egg  may  withstand  con¬ 
siderable  water  loss.  Some  eggs  nine  days  old  which  had  been 
kept  on  damp  filter  paper  in  the  laboratory  had  the  yolk-plug 
completely  developed  but  without  the  cap  split,  and  with  the 
developing  embryo  just  visible.  The  filter  paper  was  allowed  to 
dry,  and  all  the  eggs  developed  deep  dents  along  their  whole 
length.  The  filter  paper  was  re-moistened,  and  within  twelve 


ture  and  saturated  atmosphere  (uncontrolled  condensation). 

Dots  for  eggs  of  summer  generation  ( Notostira  erratica  L.  female  i). 
Triangles  for  eggs  of  overwintered  generation  (female  4). 

H  =  Mean  hatching  time  for  eggs  of  summer  generation. 

The  upper  row  of  figures  along  the  abscissa  refers  to  eggs  of  summer 
generation,  the  lower  row  to  eggs  of  overwintered  generation. 
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hours  the  dents  had  completely  disappeared,  the  eggs  had  swollen 
considerably  and  the  caps  were  beginning  to  split.  These  eggs 
subsequently  developed  quite  normally  on  wet  filter  paper  and 
hatched.  These  results  show  that  with  swelling  there  is  simul¬ 
taneous  absorption  of  water. 

Discussion. 

The  swelling  of  certain  insect  eggs  is  well  known  and  has 
been  recorded  by  several  observers  (Torre-Bueno,  1903,  1906, 
1920;  Donisthorpe,  1927;  Kerenski,  1930;  Peacock,  1928).  Steer 
(1929)  .  records  swelling  in  the  eggs  of  Calocoris  norvegicus 
Gmel.  and  notes  a  considerable  difference  in  size  of  eggs  of  Nabis 
apterus  F.  Austin  (1931,  1932)  remarks  on  the  difference  in 
shape  between  the  eggs  from  gravid  females  of  Lygus  praten- 
sis  L.  and  those  dissected  from  plant  tissue. 

There  is  at  present  no  reason  to  suppose  that  the  forces 
which  account  for  the  extrusion  of  the  yolk-plug  in  the  egg  of 
Notostira  erratica  are  different  from  those  which  cause  the 
general  swelling  of  the  egg.  There  is  in  addition,  however,  the 
force  exerted  by  the  elastic  chorion  as  it  tends  to  resist  disten¬ 
sion  and  return  to  its  original  size.  This  elasticity  is  demon¬ 
strated  when  the  diameter  of  the  egg  decreases  before  hatching 
but  when  the  characteristic  longitudinal  dent  in  the  chorion  is 
absent  (see  Text  Fig.  2). 

The  force  within  the  egg  sometimes  results  in  a  burst  before 
the  yolk-plug  is  formed.  A,  bubble  of  yolk  is  then  seen  usually 
either  at  the  rim  of  the  micropylar  cap  or  at  the  dorsal  side  of 
the  egg. 

Many  Capsid  eggs  are  laid  in  plant  tissue,  even  in  the  wood 
(Steer,  1929;  Petherbridge  and  Husain,  1918;  Austin,  1930; 
Massee  and  Steer,  1928,  1929),  and  in  such  situations  a  lateral 
expansion  due  to  swelling  would  tend  to  be  limited  by  the  sur¬ 
rounding  tissue. 

Indeed,  Massee  and  Steer  (1928)  with  Calocoris  norvegicus 
Gmel.,  and  Petherbridge  and  Husain  (1918)  with  Plesiocoris 
rugicollis  Fieb.,  mention  the  pressure  of  the  wood,  which  flattens 
the  eggs  slightly.  In  such  cases  it  would  be  necessary  for  the 
egg  to  become  accommodated  in  shape  to  the  increased  pressure, 
and  the  only  way  in  which  it  could  do  so  without  harm  would 
be  by  expanding  longitudinally,  thus  forcing  a  yolk-plug  out  of 
the  micropylar  pole  which  in  Capsid  eggs  is  always  directed 
towards  the  outer  surface  of  the  tissue  in  which  it  is  laid.  It  is 
probable  that  in  such  cases  the  yolk-plug  would  begin  to  extrude 
before  the  diameter  of  the  egg  had  increased  appreciably.  It  is 
also  probable  that  it  is  the  yolk-plug  which  brings  the  cap  to  the 
surface  of  the  plant  tissue  when  the  eggs  are  inserted  so  that 
the  caps  are  well  beneath  the  surface  level,  as  recorded  by 
Massee  and  Steer  (1929). 


Slingerland  (1893),  on  Poecilocapsus  lineatus  Fabr. ,  describes 
a  white,  finely  striated  portion  occupying-  the  upper  third  of  the 
egg,  and  writes  :  ‘  With  the  growth  of  the  surrounding  tissue 
of  the  stem  the  eggs  are  usually  forced  out  of  the  slit  somewhat, 
so  that  about  half  or  even  more  of  the  white  portion  of  the  egg- 
projects  from  the  slit.’  This  at  least  suggests  the  presence  of  a 
yolk-plug,  which  extrudes  either  under  the  pressure  of  growing 
plant  cells  or  by  the  swelling  of  the  egg. 

In  any  case  the  yolk-plug  may  be  regarded  as  a  mechanism 
which  allows  the  egg  to  swell  in  one  direction  and  to  survive 
what  would  otherwise  be  a  fatal  bursting  due  to  the  inherent 
tendency  of  the  egg  to  swell. 

It  is  at  present  impossible  to  say  what  significance  the  yolk- 
plug  has  other  than  that  directly  associated  with  the  absorption 
of  water  and  the  swelling  of  the  egg.  No  attempt  has  yet  been 
made  to  study  the  development  of  the  yolk-plug,  and  so  the 
relation  of  the  epithelium  within  its  wall  to  other  parts  of  the 
developing  embryo  is  unknown.  It  seems  probable  that  it  is  a 
portion  of  the  serosa,  since  the  yolk-plug  is  often  well  developed 
before  details  of  structure  are  noticeable  on  the  germ  band 
when  seen  in  whole  mounts.  The  yolk  of  the  yolk-plug  is  con¬ 
tinuous  with  the  yolk  dorsal  to  the  developing  embryo  before 
dorsal  closure  is  complete  (Plate  II,  e).  As  the  embryo  matures, 
the  yolk  of  the  yolk-plug-  leaves  contact  with  the  walls  of  the 
latter,  first  at  the  sides  nearest  the  embryonic  head,  and  thins 
down  to  a  strand  attached  to  the  dorsal  surface  of  the  thorax 
(Plate  II,  a).  This  strand  itself  is  surrounded  by  a  cellular  layer 
which  is  continuous  with  the  epithelium  of  the  yolk-plug  (Plate 
II,  g).  These  cells,  together  with  the  epithelium  within  the  plug, 
eventually  become  absorbed  with  the  yolk. 

According  to  this  supposition,  the  yolk-plug  membrane  is 
most  likely  to  be  a  membrane  secreted  by  the  serosa.  The  mem¬ 
brane  itself  is  non-cellular,  as  can  be  seen  in  eggs  from  which 
the  embryo  has  hatched. 

Boselli  (1932),  describing  the  eggs  of  Gonocerus  acuteangu- 
latus  Goeze  (Coreidae),  writes  of  a  thickened  portion  of  the 
vitelline  membrane  above  the  head  of  the  embryo.  This  may  be 
a  homologous  structure  to  the  yolk-plug  of  Notostira ;  in  the 
latter  case  the  vitelline  membrane  is  probably  replaced  by  the 
secreted  yolk-plug  wall. 


Hatching. 

I.  Preliminary  embryonic  movements . 

Exact  time  of  hatching  varies  considerably.  At  28-5°  C.  the 
mean  time  for  forty-five  eggs  was  200  hours  after  oviposition 
(standard  error  =  +5*79  hours).  The  observations  are  accurate 
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within  io  hours,  but  the  exact  time  of  hatching  was  known 
only  in  a  few  cases.  At  i8°  C.  for  eleven  eggs  a  similar  estimate 
gave  423*45  hours  (standard  error  =  +2*86). 

The  first  visible  movements  occur  in  the  posterior  abdominal 
segments,  while  still  a  considerable  amount  of  yolk  completely 
fills  the  yolk-plug  from  stenopyle  to  embryonic  head.  At  28*5° C. 
in  a  saturated  atmosphere  this  condition  is  reached  approxi¬ 
mately  160  hours  after  oviposition.  Movements  are  of  three 
kinds  : — • 

(1)  Muscular  contractions  of  the  abdominal  wall. 

(2)  Intestinal  peristalsis  and  antiperistalsis. 

(3)  Lateral  contractions  of  the  heart. 

The  succession  of  these  movements  was  watched  in  eggs 
reared  under  laboratory  conditions  on  damp  filter  paper  and  at 
28*5°  C.  in  a  saturated  atmosphere  and  appeared  to  be  fairly 
constant. 

Movements  begin  with  spasmodic  convulsions  of  the  ab¬ 
dominal  wall  in  the  fifth,  sixth  And  seventh  abdominal  segments, 
causing  them  to  be  pulled  together  at  the  intersegmental  sutures. 
The  interval  between  these  convulsions  varies  at  first  irregularly 
between  one  and  seven  minutes,  and  becomes  more  regular  with 
a  quarter  to  three-quarter  minute  intervals.  Other  parts  of  the 
embryo  show  no  movement  whatever  at  this  stage. 

The  heart  then  contracts  sluggishly  in  the  abdomen  every 
two  to  four  minutes,  and  feebler  contractions  occur  in  the  thorax 
together  with  fairly  regular  intestinal  peristalsis  at  approxi¬ 
mately  half-minute  intervals.  These  latter  seem  to  move  the  gut 
contents  only  locally,  and  although  no  longitudinal  wave  of  con¬ 
traction  occurs  the  effect  must  be  to  squeeze  them  forward  since 
contractions  are  only  made  in  the  terminal  abdominal  segments. 

These  movements  of  gut,  abdominal  wall  and  heart  begin 
separately  and  irregularly,  and  gradually  become  more  rhythmic 
and  co-ordinated  as  eclosion  is  approached.  An  intermediate 
condition  exists  when,  following  a  few  abdominal  contractions 
and  a  peristaltic  wave  towards  the  anus,  more  contractions  of 
the  abdominal  wall  precede  an  antiperistaltic  wave  towards  the 
head.  These  movements  are  quite  regular  in  their  alternations  ; 
contraction  never  takes  place  in  the  terminal  abdominal  seg¬ 
ment.  The  anus  remains  closed. 

Thus  activity  begins  posteriorly  and  spreads  forward  until 
the  heart  is  beating  vigorously  along  its  entire  length  but  with¬ 
out  perfect  rhythm,  and  an  energetic  antiperistalsis  entirely 
supersedes  the  peristalsis  towards  the  anus.  Antiperistalsis  has 
then  been  seen  to  stop,  while  the  whole  body  heaves  dorso- 
ventrally  with  increasing  regularity  until  definite  cycles  of  about 
six  heaves  at  one  second  intervals  alternate  with  a  few  seconds 
rest. 
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Longitudinal  body  twitchings  now  begin.  The  head  begins 
to  move  anteriorly  with  invisible  motion  and  the  legs  seem  more 
widely  spaced.  Some  yolk  is  still  left  in  the  plug  as  a  strand 
surrounded  by  a  membrane  apparently  joined  to  the  dorsum  of 
the  thorax.  The  motions  of  the  embryo  cause  this  strand  to  be 
tugged.  After  hatching,  but  before  the  embryonic  moult,  no 
trace  of  this  membrane  can  be  seen  on  the  embryonic  cuticle. 
Where  unoccupied  by  yolk,  the  yolk-plug  contains  a  clear  fluid 
which  is  continuous  with  the  fluid  in  occupied  spaces  between 
the  embryo  and  chorion. 

Antiperistalsis  is  soon  resumed  and  thoracic  and  abdominal 
segments  begin  to  elongate,  pulling  the  tips  of  the  legs  and  an¬ 
tennae  from  the  rounded  base  of  the  egg  and  leaving  a  small 
fluid-filled  space  ventral  to  the  terminal  abdominal  segment.  No 
other  space  between  the  embryo  and  the  chorion  can  be  seen 
and  the  abdomen  completely  fills  the  chorion  at  the  tip. 

II.  Eclosion. 

The  remains  of  the  operculum  have  now  no  function,  and  in 
order  to  hatch  the  insect  must  break  through  the  thick  yolk- 
plug  wall. 

The  yolk  has  now  almost  entirely  disappeared,  the  lengthen¬ 
ing  process  of  the  embryo  becomes  more  rapid,  and  the  head 
enters  the  yolk-plug,  which  now  contains  only  a  clear  fluid. 
This  fluid  neither  escapes  from  the  egg  nor  is  displaced  to  an¬ 
other  part.  The  insect  either  swallows  or  otherwise  absorbs  it. 
No  pumping  movements  in  the  head  have  been  seen,  but  they 
probably  occur  before  the  embryonic  cuticle,  at  this  stage  entire, 
splits  (see  later).  The  embryo  now  elongates  visibly  by  pump¬ 
ing  body  fluids  into  the  head  and  thorax.  The  terminal  ab¬ 
dominal  segments,  however,  are  still  right  against  the  base  of 
the  chorion.  A  small  split  occurs  round  the  ventral  and  thinner 
end  of  the  stenopyle  and  bubbles  of  air  pass  rapidly  into  the 
plug,  displacing  some  fluid  to  the  outside.  Nearly  all  the 
amniotic  fluid  has  now  disappeared,  and  bubbles  may  be  both 
pulled  in  and  pushed  out  of  the  split  as  the  embryo  moves.  Fluid 
has  never  been  observed  to  disappear  nor  air  to  enter  either  the 
yolk-plug  or  the  chorion  before  this  split  is  made. 

The  main  cause  of  the  split  is  a  lateral  pressure  exerted  by 
the  swelling  embryonic  head  as  it  is  forced  by  the  elongating 
embryo  into'  the  yolk-plug,  which  now  has  thinner  walls,  since 
the  inner  layer  has  degenerated.  No  egg-burster  is  present  and 
the  split  may  begin  before  the  head  reaches  the  stenopyle.  The 
split  widens,  running  around  the  edge  of  the  stenopyle,  leaving 
it  attached  dorsally.  Often  the  lateral  walls  of  the  yolk-plug  are 
also  split.  The  distance  to  which  the  yolk-plug  is  extruded  is, 
therefore,  a  factor  likely  to  affect  hatching,  for  if  barely  extruded 


it  will  be  reinforced  by  an  elastic  chorion  and  splitting-  will  be 
more  difficult  to  accomplish. 

The  head  of  the  insect,  due  to  the  very  narrow  opening, 
emerg-es  very  slowly  at  first  and  forces  apart  the  edg-es  of  the 
split,  thus  considerably  constricting  itself.  At  this  stage  eggs 
incubated  at  28-5°  C.  in  a  saturated  atmosphere,  although  a  split 
is  present  anteriorly,  show  no  longitudinal  dent  in  the  chorion 
such  as  occurs  in  normal  eggs  just  before  hatching.  Lengthen¬ 
ing  of  the  embryo  still  continues  until  the  head  is  completely  ex¬ 
posed  as  a  distended,  shining  globule.  Since  the  abdomen  still 
reaches  into  the  base  of  the  chorion,  final  lengthening  with  the 
head  beyond  the  stenopyle  cannot  be  due  to  swallowing  amniotic 
fluid,  as  the  insect  would  be  unable  to  swallow  it,  were  it  there. 
It  must,  therefore,  be  caused  by  the  continued  forcing  of  body 
fluids  into  the  head  and  thorax,  leaving  the  abdomen  narrow, 
but  still  in  contact  with  the  sides  of  the  chorion,  which  retracts 
slightly  from  its  distended  condition.  In  eggs  which  have  a 
yolk-plug  extended  a  long  way  the  embryo  elongates  more  than 
in  eggs  where  the  yolk-plug  is  barely  extruded.  This  extra 
lengthening  is  made  possible  by  the  increased  amount  of  amniotic 
fluid  in  such  eggs. 

The  abdomen  now  begins  to  leave  the  base  of  the  chorion, 
the  head  emerges  further  and  the  dents  appear  along  the  chorion. 

In  eggs  grown  under  laboratory  conditions  on  a  plant,  in 
June,  these  dents  were  observed  twelve  hours  before  hatching, 
before  the  head  had  started  to  emerge  and  apparently  before  a 
split  had  occurred  in  the  yolk-plug.  In  this  case  the  yolk-plug 
was  not  extruded  so  far  as  in  the  incubated  eggs. 

It  is  possible  that  in  nature,  where  there  is  less  amniotic 
fluid  to  be  swallowed  than  in  eggs  grown  in  a  saturated  atmos¬ 
phere  which  have  a  greatly  extruded  yolk-plug,  the  dents  occur 
sooner. 

The  embryo  now  glides  smoothly  and  without  visible  effort 
from  the  chorion,  but  is  still  enclosed  within  the  embryonic 
cuticle,  rhythmic  antiperistalsis  of  the  gut  occurring  simultane¬ 
ously.  In  nature,  the  embryonic  cuticle  only  splits  after  the 
head  has  emerged,  and  pumping  in  the  head  can  then  be  seen 
while  the  surface  of  the  embryo  dries.  The  insect  then  frees 
itself  from  the  embryonic  cuticle,  leaving  it  hanging  from  the 
mouth  of  the  chorion. 

Under  conditions  of  constant  temperature  and  saturated 
atmosphere  the  splitting  of  the  embryonic  cuticle  is  delayed  until 
the  embryo  has  glided  completely  out  of  the  chorion  and  lies 
quite  free  from  it,  but  still  within  the  unsplit  cuticle.  Splitting 
then  may  occur,  but  usually  does  not  if  the  embryo  is  kept  in  a 
saturated  atmosphere.  This  suggests  that  a  drying  out  of  the 
embryonic  cuticle  is  an  important  factor  in  successful  hatching. 


The  embryo  within  the  embryonic  cuticle. 

Behaviour  of  the  embryo  before  the  cuticle  splits  is  con¬ 
veniently  studied  in  cases  of  delayed  splitting  mentioned  above. 
It  is  presumably  the  same  as  when  splitting  comes  earlier. 

The  embryo  now  is  greatly  elongated  with  the  head  and 
anterior  portion  of  the  thorax  much  swollen  and  the  abdomen 
very  narrow,  tapering  and  cylindrical  with  the  segments  (especi¬ 
ally  the  4th,  5th  and  6th)  much  distended  longitudinally  (an 
embryo  completely  free  from  the  chorion  but  within  the  embryonic 
cuticle  was  2-4  mm.  long,  while  before  the  lengthening  pro¬ 
cess  commenced  it  was  1-3  mm.  long).  The  dorsal  region  of  the 
head  is  pushed  forward  so  that  it  occupies  a  ventral  position 
and  the  antennal  bases  lie  ventrally  beneath  the  eyes,  the  legs 
and  antennae  being  folded  together  ventrally.  This  makes  the 
head  and  thorax  much  shorter  than  in  the  free  first  instar.  The 
stylets  have  their  tips  enclosed  in  small  sacs  of  the  embryonic 
cuticle,  which  lie  beneath  the  labrum  (Plate  II,  c).  The  stylets 
themselves  lie  separate  within  the  head.  The  elastic  embryonic 
cuticle,  shining  and  hairless,  covers  tightly  and  completely  the 
entire  insect,  fitting  well  into  every  groove.  The  abdomen  con¬ 
tains  small  granules.  No  air  is  visible  in  any  part  of  the  embryo. 

Joined  to  the  surface  of  the  embryonic  cuticle  from  the 
antennal  bases  and  meeting  at  a  point  in  the  middle  line  almost 
directly  ventral  to  the  eyes  lie  two  thin  toothless  chitinous 
threads  (Plate  II,  c).  They  are  in  a  similar  position  to  the  toothed 
hatching  spines  on  Cimex  lectularius  L.  (Sikes  and  Wiggles- 
worth,  1931)  and  are  probably  homologous  with  them.  From 
their  junction  and  running  backwards  over  the  head,  ending 
blindly,  dorsally,  above  the  eyes  is  a  wavy  chitinous  strip, 
thicker  and  wider  than  the  two  converging  strips.  The  function 
and  significance  of  these  structures  is  unknown,  and  they  serve 
no  purpose  in  egg  bursting,  nor  do  they  prevent  the  embryo 
from  slipping  back  into  the  chorion  as  Sikes,  and  Wigglesworth 
suggest  for  the  structures  on  Cimex.  They  may,  however,  sup¬ 
port  the  embryonic  cuticle  while  the  head  is  being  withdrawn 
(Plate  II,  d),  or  prevent  the  cuticle  from  stretching  ventrally 
and  so  ensure  a  greater  amount  of  stretching  dorsally,  with 
more  chances  for  a  split  to  occur  in  that  region. 

The  splitting  of  the  embryonic  cuticle. 

The  insect  bends  itself  dorso-ventrally  backwards  and  for¬ 
wards,  forming  a  bow-shape,  with  dorsal  region  alternately 
concave  and  convex.  If  still  within  the  chorion,  wide  circling 
movements  are  made.  Vigorous  and  persistant  antiperistalsis 
affecting  the  whole  body  wall  takes  place  in  the  direction  of  the 
head.  The  gut  contents  do  not  seem  to  go  forwards  although 
the  head  and  thorax  enlarge.  The  abdomen  becomes  narrower 


23 


and  loosens  within  the  embryonic  cuticle.  There  is  much  internal 
movement,  and  a  peculiar  motion  across  the  dorsal  surface  of 
the  first  thoracic  segment  is  seen.  There,  a  small  area  is  re¬ 
peatedly  pulled  into  a  depression  and  released,  so  that  the 
tapping  against  the  embryonic  cuticle  possibly  helps  to  split  it 
(Plate  II,  b).  Although  pumping  in  the  head  about  every  five 
minutes  is  seen  before  the  embryonic  cuticle  splits,  no  air 
gathers  in  the  alimentary  canal  as  in  Cimex  (Sikes  and  Wiggles- 
worth,  1931),  but  short  gleams  are  visible  beneath  the  labrum, 
which  disappear  quickly,  leaving  no  traces.  At  the  same  time, 
the  surface  of  the  embryo  beneath  the  cuticle  becomes  shiny. 

The  split  begins  in  the  embryonic  cuticle  and  runs  to  the 
free  end  of  the  wavy  chitinous  structure  and  extends  dorsally 
backwards  (Plate  II,  b).  It  it  caused  by  local  pressure  of  the 
distended  thorax  and  head  and  also  is  probably  due  to  the  ten¬ 
dency  for  the  head  to  take  up  its  normal  position  by  moving 
dorsally.  Once  the  cuticle  has  split,  air  bubbles  are  seen  to  pass 
in  beneath  the  labrum  in  quick  succession  at  intervals  of  about 
five  minutes,  and  there  is  simultaneously  a  vigorous  pumping 
in  the  head.  The  bubbles  collect  in  the  thorax  and  run  together 
to  form  large  ones.  They  never  collect  in  the  abdomen,  but 
swell  only  the  thorax  and  widen  the  split  in  the  cuticle. 

Thus  air  bubbles  help  to  split  neither  the  egg  shell  nor  the 
embryonic  cuticle  as  cited  for  Polyplax  and  Cimex  by  Sikes  and 
Wigglesworth  (vide  supra)y  and  only  help  to  widen  the  split 
caused  primarily  by  local  distension  of  the  embryo  by  body 
fluids. 

The  dorsum  of  the  thorax  bulges  out  and  hairs  stand  erect. 
Antennae  and  head  are  withdrawn  and  then  the  legs  are  freed, 
the  embryo  drags  itself  from  the  cuticle  and  immediately  walks 
away. 

Normally,  the  time  elapsing  between  the  splitting  of  the 
stenopyle  and  complete  freeing  of  the  insect  varies  from  five  to 
fifteen  minutes.  Thus  the  stages  described  above  are  consider¬ 
ably  compressed  when  the  cuticle  splits  normally.  The  length  of 
time  of  endurance  of  embryonic  activity  within  the  egg  before 
the  stenopyle  splits  can  be  much  prolonged.  In  one  egg  kept 
beneath  a  supported  cover  glass  in  a  water  film  at  room  tem¬ 
perature  the  stenopyle  split  on  May  3rd  and  hatching  occurred 
on  May  16th,  and  then  only  when  taken  from  the  water  film. 

The  tracheal  system  has  not  been  seen  to  fill,  neither  has  it 
been  determined  where  the  air  from  the  thorax  goes.  It  dis¬ 
appears  after  about  an  hour,  leaving  the  insect  with  a  shrivelled 
abdomen. 

The  empty  chorion  contains  the  yolk-plug  membrane,  which 
can  be  clearly  seen  to  be  continuous  with  the  yolk-plug  walls, 
and  of  a  simple  sac-like  shape  with  no  segmentation  correspond¬ 
ing  to  that  of  the  embryo. 
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Summary. 

1.  The  structure  of  the  egg-  at  oviposition  is  described.  The 
yolk  completely  fills  the  egg  and  is  entirely  surrounded  by  a 
very  thin,  uniform  vitelline  membrane.  The  whole  of  the  yolk 
is  within  the  chorion.  The  latter  is  closed  by  a  micropylar  cap 
fastened  to  it  at  the  anterior  end. 

2.  The  swelling  of  the  eggs  before  the  appearance  of  the 
sub-opercular  yolk-plug  is  described  and  tables  of  measurements 
and  a  graph  are  given  for  swelling  under  controlled  conditions. 
The  eggs  begin  to  swell  rapidly  at  the  end  of  the  second  day 
and  reach  a  maximum  girth  after  the  yolk-plug  has  commenced 
tO'  extrude.  There  is  later  a  decrease  in  girth  before  hatching. 

3.  The  yolk-plug,  which  consists  of  a  mass  of  yolk  sur¬ 
rounded  by  a  relatively  thick  wall,  is  apparently  secreted  by  an 
epithelium  of  cells  which  lie  between  the  wall  and  the  yolk.  The 
yolk-plug  develops  within  the  neck  of  the  egg  and  is  forced  out 
of  the  anterior  pole  as  the  egg  swells.  In  doing  this  it  breaks 
the  micropylar  cap  and  carries  it  forward  on  the  anterior  end  of 
the  plug.  This  cap  has  no  further  function.  Graphs  and  tables 
are  given  showing  the  extrusion  of  the  yolk-plug  under  con¬ 
trolled  conditions. 

4.  Swelling  of  the  egg  is  accompanied  by  the  absorption  of 
water.  A  preliminary  table  of  weights  is  given. 

5.  The  possible  value  of  the  yolk-plug  to  the  life  of  the  egg 
is  discussed. 

6.  Hatching  is  described  in  detail. 
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EXPLANATION  OF  PLATE  I. 

Fig.  A. — The  micropylar  cap  or  operculum  at  oviposition.  Note  well  defined 
junction  with  chorion.  vf  ventral ;  d,  dorsal. 

Fig.  B.—  Longitudinal  section  through  rim  of  chorion  at  junction  of  cap. 

a.  Inner  wall  of  cap  continuous  with  the  endochorion  ( d ).  b,  Outer 
region  of  cap  continuous  with  exochorion  (e).  c,  Micropyle  in  longi¬ 
tudinal  section.  Arrow  indicates  region  of  clean  split  round  endo¬ 
chorion. 

Fig.  C. — View  of  outer  surface  of  cleared  caps,  showing  thickened  walls  of 
distal  ends  of  chambers. 

Fig.  D. — View  of  inner  ends  of  chambers  of  cap  as  seen  through  inner 
surface. 

Fig.  E. — Anterior  region  of  egg  with  yolk-plug,  fully  developed,  pushing  off 
the  micropylar  cap.  a,  Remains  of  micropylar  cap.  b,  Membranous 
outer  surface  of  cap  margin  attached  to  the  rim  of  the  chorion. 
c,  Micropylar  flaps,  d.  Black  band  ;  the  yolk-plug  still  within  the 
neck  of  the  egg. 

Fig.  F. — Yolk-plug  extended  from  neck  of  egg  and  with  micropylar  cap 
removed,  a,  Stenopyle.  b,  Area  with  less  pigment,  c,  Micropyle. 


PLATE  I. 


C.  G.  Johnson  del. 


Development  of  Egg  of  Notostira  erratic  a  L. 
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EXPLANATION  OF  PLATE  II. 


Fig.  A.— Anterior  region  of  egg  with  well  extruded  yolk-plug.  Most  of  the 
yolk  ( yk )  has  been  absorbed  and  there  only  remains  a  strand  from 
the  dorsal  surface  of  the  thorax  to  the  stenopyle.  The  yolk-plug 
itself  is  extruded  for  twice  the  width  of  the  black  band,  and  the  thin 
clear  yolk-plug  membrane  (thickened  in  this  region)  is  exposed. 

Fig.  B. — Dorsal  view  of  thorax  of  embryo  just  as  the  embryonic  cuticle  is 
splitting.  Air  bubbles  ( b )  have  been  swallowed  and  are  distending 
the  thorax  beneath  the  split  in  the  cuticle.  The  arrows  on  the  right 
hand  side  indicate  the  region  of  the  first  thoracic  segment,  which  is 
pulled  in  and  released  outwards.  This  region  extends  across  the 
thorax  at  this  point. 

Fig.  C. — Ventral  view  of  anterior  region  of  embryo  within  the  embryonic 
cuticle,  a.  The  thin,  toothless,  chitinous  strips  which  run  from 
antennal  bases  to  the  wavy  chitinous  structure  which  stretches 
across  the  head.  Both  structures  are  fastened  to  the  embryonic 
cuticle  and  are  shed  with  it.  c,  Stylets. 

Fig.  D. — Lateral  view  of  embryo  emerging  from  embryonic  cuticle.  The 
greatly  distended  thorax  is  bulging  from  the  split  (a)  cuticle. 

Fig.  E. — Semi-diagramatic  representation  of  developing  embryo  within  the 
egg,  showing  the  yolk  of  the  yolk-plug  in  direct  connection  with  the 
yolk  over  the  thorax  of  the  embryo  before  dorsal  closure  has  taken 
place,  a,  Yolk-plug  membrane.  In  fixing  the  egg  the  yolk  has 
retracted  from  the  chorion. 

Fig.  F. — Surface  view  of  epithelial  cells  beneath  the  side  walls  of  the  yolk- 
plug. 

Fig:  G. — Longitudinal  section  (not  quite  median)  through  the  yolk-plug  at 
a  stage  of  development  similar  to  that  shown  in  Fig.  A  (above). 
The  section  of  the  micropylar  cap  (unlabelled)  is  drawn  from  a 
perfect  median  section.  a,  Columnar  epithelium  of  cells  lining 
the  yolk-plug  wall  at  the  anterior  end  of  the  plug,  b,  Flattened 
epithelium  lining  the  sides  of  the  yolk-plug  wall,  c.  Yolk  spheres. 
d,  Serosa  (?).  e,  Head  of  embryo,  f,  Yolk-plug  membrane,  g. 
Chorion.  Both  endochorion  and  the  inner  layer  of  yolk-plug  wall 
are  stained,  and  the  epithelium  and  yolk  have  retracted  from  tfw 
walls  in  fixing. 


PLATE  II. 


Development  of  Egg  of  Noto.stira  erraiica  L. 


EXPLANATION  OF  PLATE  III. 

Fig  A. — Egg  some  time  after  oviposition  but  before  the  formation  of  the 
yolk-plug.  Measurements  in  eyepiece  micrometer  units  Region  a,  35  ; 
Region  b,  41  ;  Length  (1)  199.  The  cap  shows  a  distinct  junction 
with  the  chorion. 

Fig.  B. — Optical  section  of  whole  mount  of  egg  immediately  after  oviposition. 

Endochorion  is  seen  to  be  continuous  with  the  inner  wall  of  the  cap. 
Vitelline  membrane  thin  and  of  uniform  thickness.  The  yolk  has 
slightly  shrunk  from  the  chorion  in  fixing. 

Fig.  C. — Egg  with  yolk-plug  extended  the  complete  width  of  the  black  band. 

Remains  of  the  micropylar  cap  are  on  the  anterior  end  of  the  yolk- 
plug  and  the  exochorionic  fringes  are  visible  around  the  cap  rim. 
The  embryo  is  almost  ready  to  emerge  and  its  eye  can  be  seen  below 
the  neck.  Note  the  difference  in  size  and  shape  of  this  egg  with 
that  in  Fig.  A. 

Fig.  D. — Optical  section  of  a  whole  mount,  showing  the  anterior  region  of 
yolk-plug  with  the  remains  of  the  micropylar  cap  resting  upon  it. 
The  stenopyle  shows  as  a  black  streak  "occupying  almost  the  com¬ 
plete  thickness  of  the  wall.  Note  the  thick  hinge  at  the  dorsal 
convexity  of  the  plug.  The  two  distinct  layers  of  the  yolk-plug  wall 
can  be  seen  at  the  ventral  side.  The  columnar  epithelium  across 
the  anterior  surface  of  the  yolk  can  be  seen,  but  it  has  shrunk  from 
the  wall  in  mounting. 

Fig.  E. — Optical  section  of  whole  mount  of  egg  with  the  yolk-plug  extruded 
the  complete  width  of  the  black  band.  The  head  of  the  embryo  still 
points  towards  the  posterior  pole  of  the  egg,  and  abdominal  seg¬ 
ments  can  be  seen  in  an  early  stage  of  development  occupying  the 
more  anterior  region.  Note  the  continuity  of  the  yolk-plug  mem¬ 
brane  with  the  yolk-plug  wall  on  the  dorsal  surface  near  the  chorion 
rim.  Both  are  completely  free  from  the  chorion  and  have  shrunk 
slightly. 
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Photographs  A—D  by  A.  E.  Clarence  Smith,  E  by  C.  G.  Johnson. 
Development  of  Egg  of  Noiostira  erratica  L. 
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ON  THE  IDENTITY  OF 
HEMEROBIUS  LIMBATELLUS  OF  BRITISH 
AUTHORS;  WITH  A  REVISED  KEY  TO 
THE  BRITISH  SPECIES  OF  HEMEROBIUS 

(Neur.). 

Bv  Fredk  J.  Killington,  B.Sc.,  A.L.S.,  F.R.E.S. 

(Hope  Department,  University  Museum,  Oxford). 

Herr  Bo  Tjeder  (1932)  has  recently  examined  Zetterstedt’s 
collection  and  has  found  that  Hemerobius  limbatellus  Zett. 
(1840)  is  nothing  more  than  H.  stigma  Steph.  (1836).  He  has 
further  shown  that  the  Hemerobius  limbatellus  of  other  authors 
includes  two  distinct  species,  and  these  he  has  briefly  described 
under  the  names  H.  fenestratus  and  H.  contumax. 

Only  three  specimens  have  been  taken  and  recorded  under 
the  name  H.  limbatellus  in  this  country.  Of  these,  one  taken  in 
Yorkshire  (Lucas,  1930)  cannot  now  be  traced  and  is  certainly 
not  in  the  Lucas  Collection  in  the  University  Museum,  Oxford  ; 
one,  presumably  in  the  McLachlan  Collection,  I  have  not  been 
able  to  examine ;  the  third  is  in  the  Briggs  Collection  in  the 
National  Museum  of  Wales.  This  last,  by  the  kind  permission 
of  Mr.  Colin  Matheson,  Keeper  of  Zoology,  I  have  been  able  to 
examine,  and  I  find  it  to  be  a  female  of  H.  contumax  Tjeder.  It 
seems  probable  that  McLachlan’ s  specimen  will  also  prove  to  be 
this  species,  as  a  French  example  of  {H.  limbatellus  '  from  his 
collection  examined  by  Tjeder  (1932)  is  undoubtedly  H.  contu¬ 
max.  Thus  the  synonymy  of  our  British  species  may  be  stated 
as  follows  : — 

Hemerobius  contumax  Tjeder,  1932,  Ent.  Tidskr.,  53  :  195. 
Hemerobius  limbatellus  McLachlan  [nee  Zetterstedt),  1899, 
Ent.  Mon.  Mag.,  35  :  151. 

Hemerobius  limbatellus  Lucas  ( nec  Zetterstedt),  1927,  Entom¬ 
ologist,  60  :  7. 

Hemerobius  limbatellus  Killington  ( nec  Zetterstedt),  1929, 
Trans.  Ent.  Soc.  Hampshire  &  S.  Eng.  :  20. 

It  seems  advisable  to  give  a  somewhat  detailed  description 
of  H.  contumax,  with  some  reference  to  its  nearest  allies,  H. 
fenestratus  and  H.  pini,  all  conifer-frequenting  species. 

H.  contumax  bears  a  close  superficial  resemblance  to  H.  pini 
Steph.  in  the  unicolorous  greyish-brown  margins  of  the  fore¬ 
wing  and  the  rather  distinct  semicircular  series  of  fuscous  mark- 
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ings  which  enclose  a  somewhat  clear  and  transparent  area  on 
the  disc  of  the  wing  ;  it  clearly  differs  from  it,  however,  not  only 
in  the  form  of  the  genitalia,  but  in  the  arrangement  of  the  two 
gradate  series  of  cross-veins  in  the  forewing  :  in  H.  pini  the  two 
series  are  more  widely  separated  and  diverge  as  they  approach 
the  costal  margin  (PI.  VI,  Fig.  2)  ;  in  H.  contumax  they  are 
very  close  and  almost  parallel  (PI.  VI,  Fig.  3).  The  thorax  bears 
a  longitudinal  median  pale  vitta  which  at  once  separates  the 
species  from  H.  stigma.  From  H.  fenestratus  Tjeder  (which 
probably  occurs  in  this  country)  it  differs  in  the  form  of  the 
genitalia  (see  Tjeder,  1932),  and  in  the  following  characters  of 
the  forewing  :  the  general  colour  is  greyer  and  less  reddish- 
brown,  the  clear  area  of  the  disc  is  more  extended,  the  outer 
gradate  series  of  cross-veins  is  rather  distinctly  edged  with 
fuscous  (almost  unmarked  in  H.  fenestratus)  and  the  longitudinal 
veins  are  more  strongly  variegated. 

Head.  Face  shining  pale  yellow  or  testaceous,  genae  dark 
fuscous.  Palpi  smoky  testaceous,  distal  segment  often  darker 
except  at  extreme  apex.  Antennae  pale  testaceous,  the  flagellum 
very  faintly  annulated  with  grey,  becoming  wholly  greyish  dis- 
tally.  Epicranium  shining  pale  yellowish,  postocular  lobes 
fuscous. 

Thorax  with  a  broad,  pale  yellowish  or  testaceous  dorsal 
band  edged  laterally  with  dark  fuscous  ;  metathorax  sometimes 
almost  wholly  dark  fuscous ;  lateral  lobes  of  pronotum  pale 
testaceous. 

Legs.  Very  pale  testaceous,  sometimes  slightly  tinged  with 
grey  ;  tarsi  often  apically  fuscous  ;  intermediate  and  posterior 
coxae  fuscescent. 

Forewing  (PI.  VI,  Fig.  3)  oval ;  the  membrane  of  the  costal 
area  and  the  outer  and  inner  borders,  from  the  margins  to  the 
outer  gradate  cross-veins  and  Cu1?  unicolorous  pale  greyish- 
brown  with  a  tinge  of  testaceous  ;  the  disc  a  paler  and  more 
transparent  grey.  Surrounding  the  pale  disc  is  a  semicircular 
series  of  distinct  fuscous  markings  :  these  run  from  the  basal 
cross-vein  between  R  and  M,  along  Cu,  and  up  the  inner  gradate 
cross-veins  ;  anteriorly  the  semicircle  is  completed  by  a  row  of 
spots  along  Rr  In  the  disc  itself  the  membrane  is  lightly 
streaked  with  fuscous  on  each  side  of  the  dark  markings  of  the 
longitudinal  veins,  but  there  is  a  clear  more  or  less  unmarked 
area  between  M1+2  and  Cu,  and  another  between  the  two  gradate 
series  of  cross-veins.  Outer  gradate  cross-veins  narrowly 
bordered  with  fuscous  forming  an  oblique  fascia,  which  is  not, 
however,  so  heavy  as  that  along  the  inner  series.  Pterostigma 
varying  from  yellowish-brown  to  reddish-brown.  Longitudinal 
veins  pale  with  short  dark  fuscous  streaks  ;  these  streaks  are 
fewer  in  number  on  the  middle  portions  of  M1+2  and  M3  +  4  and 
between  the  two  gradate  series  of  cross-veins,  and  are  often 
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almost  absent  on  M3+4.  Rs  with  three  or  four  branches.  The 
two  gradate  series  of  cross-veins  very  close  and  more  or  less 
parallel  (except  the  uppermost  cross-vein  of  each  series,  which 
are  more  widely  spaced).  Basal  cross-vein  between  R  and  M 
much  closer  to  the  origin  of  the  first  branch  of  Rs  (or  even  at  or 
slightly  beyond  it)  than  in  other  species  of  H enter obius  with  the 
exception  of  H.  pini  and  H.  atrifrons . 

Hindwing  paler  and  more  transparent.  Venation  varying 
from  fuscous  to  fuscous-testaceous,  paler  and  more  testaceous 
at  the  outer  and  inner  margins  ;  M  pale  for  a  considerable  dis¬ 
tance  from  its  base.  Cross-veins  mainly  fuscous,  often  slightly 
shaded  with  grey. 

Abdomen  dark  fuscous,  a  longitudinal  lateral  pale  line  often 
visible,  especially  in  the  female. 

Anal  plates  (superior  appendages)  of  male  broader  than  in 
H.  pini,  deeply  furcate  at  the  apex  ;  the  upper  branch  slightly 
upturned  and  acute,  the  lower  approximately  equal  in  length  to 
the  upper  (longer  in  H.  pini) ,  blunt  at  the  tip  (Text  Figure  i, 
a,  b).  Aedeagus  with  two  long  distal  processes  bent  abruptly 
downwards  at  right-angles  to  the  dorsal  arch  (in  H.  pini  less 
abruptly  downturned). 

Apex  of  abdomen  of  female  shown  in  Text  Figure  i,  c. 

(Described  from  one  British  example  and  a  short  series  from 
France.) 


Fig.  i.  A. — Hemet  obius  contumax  Tjeder.  Anal  plate  of  male. 

B.  — Hemetobius  pini  Stephens.  Anal  plate  of  male. 

C.  — Hemetobius  contumax  Tjeder.  Apex  of  abdomen  of  female. 


Abroad  H.  contumax  has  been  identified  with  certainty  only 
from  Italy,  France,  Switzerland  and  Sweden.  Two  females  in 
my  collection  are  from  the  Vosges,  from  which  region  it  has 
not  hitherto  been  recorded.  It  is  apparently  an  extremely  local 
species  on  the  continent.  As  already  stated,  only  three  British 
examples  have  been  recorded,  and  of  these  only  the  Surrey 
specimen  has  been  determined  with  certainty  :  one,  Black  Pond, 


3^ 


Bucks,  25. vi.  1873  (R-  McLachlan)  ;  one,  Leith  Hill,  Surrey, 
6.vi.i869  (P.  C.  Wormald)  ;  one,  Buttercrambe  Woods,  York¬ 
shire,  1929  (J.  M.  Brown). 

Key  to  the  British  species  of  HEMEROBIUS 
(Plates  IV— VII). 

The  key  to  this  genus  given  in  my  Synopsis  of  the  British 
Neuroptera  (1929)  was  not  entirely  satisfactory,  and  the  oppor¬ 
tunity  is  now  taken  to  revise  this  and  to  include  H .  perelegans 
Steph.,  a  species  re-introduced  to  the  British  list  in  1931  by 
K.  J.  Morton.  It  is  hoped  that  the  present  key,  with  the  wing 
photographs  given  on  Plates  IV — VII,  will  greatly  facilitate  the 
identification  of  the  species  of  this  somewhat  difficult  genus. 

1.  Forewing  with  a  dark  spot  in  the  basal  third  where  a  cross¬ 

vein  connects  M3  +  1  and  Cux  .  3. 

—  Forewing  without  such  spot  . . . .  2. 

2.  Forewing  brownish  or  greyish-brown  varying  to  yellowish- 

brown  ;  venation  closely  and  regularly  dotted  with  dark 

points  from  each  of  which  arises  a  hair  . 

nitidulus  Fabr.  (PI.  VII,  Fig.  1). 

—  Forewing  pale  yellowish  (pale  greyish  in  cT-form  fusci- 

nervis  Schn.) ;  venation  pale  with  widely-spaced  dark 
streaks  bearing  no  relation  to  the  origin  of  the  hairs  (al¬ 
most  wholly  dark  in  fuscinervis,  but  not  dotted  with  darker 
points  as  in  nitidulus)  .  micans  Oliv.  (PI.  VII,  Fig.  2). 

3.  Dorsal  surface  of  thorax  unicolorous  brown  . . . 

stigma  Steph.  PI.  VI,  Fig.  1). 

—  Dorsal  surface  of  thorax  dark  at  sides  with  a  median  longi¬ 

tudinal  pale  stripe  . . . 4. 

4.  Costal  area  of  forewing  very  abruptly  broad  at  base  . 

marginatus  Steph.  (PI.  V,  Fig.  1). 

—  Costal  area  of  forewing  not  abruptly  broad  at  base  .  5. 

5.  Face  shining  black  .  atrifrons  McL.  (PI.  VII,  Fig.  3). 

—  Face  testaceous  or  brown  . . .  6. 

6.  Forewing  pale  with  a  yellowish  tinge,  and  with  faint  greyish 

cloudings  especially  towards  the  outer  and  inner  margins  ; 
basal  cross-vein  between  Sc  and  R  pale  ;  anal  plates  of  <3* 
slender,  dilated  apically,  not  forked  ;  lobes  of  9th  sternite 
of  9  slightly  upturned,  viewed  laterally  more  elongate 
and  conical  . .  lutescens  Fabr.  (PI.  V,  Fig.  2). 

—  Forewing  grey,  greyish-brown,  or  yellowish-brown,  more 

speckled  or  mottled,  and  with  distinct  transverse  fasciae  ; 
basal  cross-vein  between  Sc  and  R  dark  ;  anal  plates  of  cf 
broad,  forked  apically  ;  lobes  of  9th  sternite  of  9  shorter, 
more  bluntly  rounded  and  less  prominent  .  7. 
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7.  Border  of  forewing  along-  inner  and  outer  margins  with  dis¬ 

tinct  alternate  light  and  dark  streaks  or  spaces  ;  dark  spot  at 
basal  cross-vein  between  M3+4  and  Cu1  smaller  and  more 
dot-like,  not  or  scarcely  extended  along  Cu4 ;  the  fascia 
of  the  inner  gradate  series  of  cross-veins  not  forming  with 
the  markings  of  Cu1  and  the  spot  between  M3,l4  and  Cu, 
a  distinct  semicircular  series  of  markings  ................  8. 

—  Border  of  forewing  along  inner  and  outer  margins  uniformly 

greyish-brown  to  greyish-testaceous ;  a  rather  distinct 
semicircular  series  of  dark  markings  from  the  base  of  the 
first  branch  of  Rs,  through  the  dark  spot  between  M3+4 
and  Cux  (this  spot  large  and  usually  extended  for  a  short 
distance  along  CuJ,  along  Cux  and  continued  up  the  inner 
gradate  series  of  cross-veins  .................................  i  o. 

8.  Larger  species,  expanse  18-20 mm.,  wings  elongate  and 

narrowed  ;  forewing  more  uniform  in  colour  and  mark¬ 
ings  ;  fascia  of  inner  gradate  series  of  cross-veins  in  fore¬ 
wing  straighter  and  more  oblique  ;  basal  cross-vein  from 
CuT  to  Cu2  very  oblique  ;  0*  with  distal  processes  of  the 
aedeagus  upturned  ......  simulans  Walk.  (PL  IV,  Fig.  3). 

—  Smaller  species,  expanse  15-18  mm.  ,  wings  broader  and  not 

noticeably  elongate  and  narrowed  ;  forewing  less  uniform 
and  regular  in  markings  ;  fascia  of  inner  gradate  series 
of  cross-veins  in  forewing  more  sinuous  ;  basal  cross-vein 
from  Cu-,  to  Cu2  less  oblique  ;  0*  with  distal  processes  of 
aedeagus  bent  downwards  . . . . .  9. 

9.  Forewing  pale  grey,  slightly  tinged  with  yellow  and  lightly 

speckled  with  grey  ;  sagittate  markings  of  membrane  re¬ 
duced  ;  alternate  light  and  dark  spaces  on  inner  and  outer 
margins  less  distinct  ...  humulinus  Linn.  (PL  IV,  Fig.  1). 

—  Forewing  warmer  brownish-grey;  sagittate  markings  of 

membrane  strong  and  distinct,  becoming  more  or  less 
confluent  in  the  outer  and  hinder  areas  of  the  wing  ;  outer 
and  inner  margins  with  strongly  contrasting  alternate 

light  and  dark  streaks  and  spaces  . . . 

perelegans  Steph.  (PL  IV,  Fig.  2). 

10.  Inner  and  outer  gradate  series  of  cross-veins  in  forewing 
close  together  and  parallel ;  (f  with  branches  of  the  anal 
plates  approximately  equal  in  length  ........................... 

contumax  Tjeder  (PL  VI,  Fig.  3). 

—  Inner  and  outer  gradate  series  of  cross-veins  in  forewing 

wider  apart  and  diverging  as  they  approach  the  costal 
margin  ;  0*  with  lower  branch  of  the  anal  plates  longer 
than  the  upper  ..................  pirn  Steph.  (PL  VI,  Fig.  2). 
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PLATE  IV. 


Fig.  i. — Hemerobius  humulinus  Linn. 
Fig.  2. — Hemerobius  perelegans  Steph. 
Fig*  3- — Hemerobius  simulans  Walk. 


PLATE  V. 


Fig.  i.' — Hemerobius  mar  ginatus  Stepl 
Fig.  2. — Hemerobius  lutescens  Fabr. 


PLATE  VI. 


Fig.  i. — Hemerobius  stigma  Steph. 

Fig.  2. — Hemerobius  pini  Steph. 

Fig-  3- — Hemerobius  contumax  Tjeder. 


PLATE  VII. 


Fig.  i  .—Hemerobius  nitidulus  Fabr. 
Fig.  2. — Hemerobius  micans  Oliv. 
Fig-  3- — Hemerobius  atrifrons  McL. 
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THE  FEEDING  HABITS  OF 
BRITISH  MECOPTERA;  WITH  A  SYNOPSIS  OF 
THE  BRITISH  SPECIES. 

By  B.  M.  Hobby,  M.A.,  D.Phil.,  F.R.E.S.,  and 
F.  J.  Killington,  B.Sc.,  A.L.S.,  F.R.E.S. 

(Hope  Department,  University  Museum,  Oxford). 


I.  —  Summary  of  previous  observations  on  the 

FEEDING  HABITS  OF  PANORPIDAE  AND  BOREIDAE. 

As  is  pointed  out  by  Carpenter  (1931),  ‘  the  feeding-  habits 
of  the  adult  scorpion-flies  have  been  the  cause  of  considerable 
discussion  and  the  object  of  several  investigations.  The  earlier 
writers  thought  that  the  Panorpidae  were  exclusively  predacious, 
and  this  view  has  persisted  until  within  very  recent  years. 
Lyonnet  started  the  notion  in  1742,  in  Lesser’s  “  Theologie  des 
Insectes,  ou  Demonstration  des  Perfections  de  Dieu,”  where  he 
states  that  he  saw  a  fly  of  the  size  and  appearance  of  a  scorpion- 
fly  attack  a  damsel-fly  ten  times  its  own  size,  and  bring  it  to  the 
ground.’  The  dragonfly  ‘was  unable  to  repel  its  aggressor,  and 
would  have  perished  from  the  repeated  thrusts  of  the  scorpion- 
fly’s  beak,  had  not  Lyonnet  interfered.’  Kirby  and  Spence  (1818) 
redescribe  this  encounter  ‘  and  state  without  reserve  that  the 
offending  insect  was  Panorpa  communis ,  although  there  was 
certainly  no  evidence  for  this  conclusion  ;  and  in  view  of  more 
recent  observations  it  seems  clear  enough  that  this  “  tyrant  of 
insect  creation”  was  not  a  Mecopteron.’  Curtis  (1833)  states 
that  the  perfect  insects  are  said  to  live  upon  Diptera,  while 
Westwood  (1840)  merely  records  that  previous  observations 
show  that  they  feed  upon  other  adult  insects.  Brauer(i863)  kept 
adults  alive  for  about  a  month  by  feeding  them  on  meat  and  was 
successful  in  rearing  larvae  upon  similar  food.  He  considered 
that  the  imagines  feed  chiefly  upon  dead  insects  or  on  very 
young  plant  tissues.  McLachlan  (1868)  states  that  ‘  the  perfect 
insects  are  active  and  predacious,  living  on  other  insects,  which 
they  pierce  with  their  long  rostrum  ;  with  this  instrument  they 
will  also  inflict  a  sharp  and  momentarily  painful  wound  on  the 
fingers  when  incautiously  handled.’  An  anonymous  note  in  the 
Feuille  des  Jeunes  Naturalists  for  1880  records  that  a  Panorpa 
communis  alighted  on  the  head  of  a  gudgeon,  left  in  the  sun  by 
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an  angler,  and  plunged  its  beak  into  the  nostrils  of  the  fish. 
D'avis  (1890)  notes  a  Panorpa  as  preying  upon  a  cotton-worm. 
Riley  (1892)  supposes  the  Mecoptera  to  be  generally  predacious. 
Felt  (1895)  reared  the  larvae  of  Panorpa  rufescens  Ramb.  on 
meat  and  gives  the  following  account  of  the  feeding  habits  of 
the  adults:  ‘  Occasionally  one  or  two  may  be  found  feeding  upon 
a  dead  fly  or  a  dead  larva.  They  seem  to  bite  the  tissues  for  the 
sole  purpose  of  liberating  the  body  fluids,  so  that  feeding  is  a 
combination  of  biting  and  sucking.  They  appear  to  pay  no 
attention  to  living,  intact  insects,  although  they  do  not  hesitate 
to  suck  the  fluids  from  a  wounded  caterpillar.  Some  small 
Halisidota  and  Datana  larvae  were  placed  in  cages  with  Panorpa, 
but  in  no  instance  were  they  injured  .  .  .  But  when  an  injured 
larva  was  placed  in  the  cage,  it  was  quickly  pounced  upon  and 
the  fluids  sucked  from  the  wound.  They  do  not  hesitate  to  feed 
upon  the  dead  of  their  own  species,  and  they  will  also  feed 
greedily  upon  raw  flesh.  A  number  of  individuals  were  kept  in 
cages  and  fed  upon  meat,  which  was  renewed  every  morning  .  .  . 
There  was  no  tearing  and  pulling ;  the  tip  of  the  beak  would  be 
thrust  into  the  most  juicy  parts  with  evident  delight.  Cooked 
meat  was  given  them  once,  but  it  was  not  relished  so  well, 
probably  from  being  too  dry  .  .  .  One  female  lived  upon  nothing 
but  meat  for  eighteen  days  ...  It  is  possible  that  Panorpa  does 
attack  and  kill  its  own  prey,  but  there  appears  to  be  no  un¬ 
doubted  proof  of  this  at  present  .  .  .  Our  species  were  under 
close  observation,  indoors  and  outside,  for  six  weeks,  yet  they 
were  not  seen  to  touch  a  living  uninjured  animal  of  any  kind 
and  they  were  seen  a  number  of  times  in  nature  feeding  upon 
partially  decayed  insects  :  neither  the  mandibles  or  the  maxillae 
are  well  adapted  for  piercing.’  Onuki  (1903)  has  described 
Panorpa  as  feeding  upon  living  insects.  Poulton  (1906)  records 
eighteen  Panorpa  meridionalis  Ramb.  surrounding  a  dead  worm 
and  states  that  about  half  the  scorpion-flies  were  feeding  on  the 
body  of  the  worm  and  none  was  more  than  six  inches  from  it. 
He  also  notes  three  Diptera  and  a  Coleopteron  as  ‘  prey  ’  and 
adds  the  following  comment :  ‘  It  must  be  borne  in  mind,  how¬ 
ever,  that  the  first  record  strongly  suggests,  although  it  does 
not  prove,  that  these  insects  devour  dead  prey.  The  record  of 
actual  capture  and  the  condition  of  the  victim  become  therefore 
of  special  interest  and  importance  in  the  Panorpidae.’  Mat- 
sumura  (1908)  says  that  Panorpa  preys  upon  living  insects. 
Sherman  (1908)  observed  several  specimens  of  Panorpa  lugubris 
Swed.  surrounding  and  feasting  upon  a  dead  grasshopper  lying 
on  a  path.  Lucas  (1910)  records  that  he  has  only  once  seen  a 
scorpion-fly  with  ‘  prey  ’  (probably  a  whitish  grub)  and  observes 
‘  it  is  perhaps  established  that  in  the  imago  stage  they  suck  the 
juices  of  dead  or  injured  animals,  but  do  not  hunt  them  down 
themselves.’  Campion  and  Campion  (1912)  offered  various  living 
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and  dead  insects  to  Panorpidae  confined  in  glass-bottomed  boxes 
and  concluded  that  ‘  although  the  timid  scorpion-flies  are  un¬ 
doubtedly  carnivorous  insects,  they  feed  upon  dead  animal 
matter,  and  do  not  catch  and  devour  living  prey.’  Miyake  (1912) 
in  his  extensive  studies  on  Panorpa  klugi  McLach.  observed  an 
attack  on  an  apparently  healthy  larva,  but  in  his  subsequent 
experiments  uninjured  larvae  and  other  insects  were  left  un¬ 
touched,  although  dead  or  injured  insects  were  at  once  attacked. 
The  scorpion-flies  were  heedless  of  the  movements  of  the  prey 
and  more  especially  attacked  those  in  which  the  body  fluids  were 
accessible.  On  one  occasion  in  captivity  scorpion-flies  attacked 
the  petals  of  a  sweet-william  catchfly  (Silene  armeria  L.).  He 
concludes  that  ‘  scorpion-flies  are  economically  of  much  less 
value  than  one  might  imagine,  and  that  their  possible  use  may 
be  that  of  scavengers,  though  on  this  point  also  their  usefulness 
appears  to  be  very  limited  .  .  .  There  is  no  doubt  that  Panorpa 
feeds  occasionally  on  vegetable  matter  and  hence  that  it  may 
sometimes  be  injurious  to  plants.’  The  same  author  (1913)  con¬ 
firms  the  statements  that  Panorpa  feeds  upon  other  animal  matter 
besides  insects  and  also  records  many  Panorpa  klugi  swarming 
about  a  shrub  and  eagerly  sucking  its  juicy  fruits.  He  further 
states  that  ‘  the  food  of  the  larva  does  not  differ  materially  from 
that  of  the  imago,  except  that  it  has  not  the  vegetable  feeding 
habit  of  the  latter.’  Sherman  (1921)  records  a  Panorpa  sp.  at¬ 
tacking  the  larva  of  Alsophila  pometaria  Peck.  Malloch  (1922) 
records  three  or  four  Panorpa  rufescens  feeding  on  a  dead 
Cicada.  The  Cicada  was  not  extensively  injured,  but  had  a 
small  hole  in  the  side  of  the  abdomen  which  may  have  been 
made  by  a  bird.  Malenotti  (1922)  notes  that  Panorpa  communis 
has  been  observed  attacking  apples  in  Italy  and  that  the  adults 
have  been  found  in  traps  baited  for  wasps.  Withycombe  (1922  a) 
states  that  ‘  the  food  of  Boreus  appears  to  be  largely  fluid 
animal  matter,  judging  from  the  stomach  contents,  but  I  have 
never  seen  it  attack  living  insects.  The  only  specimen  which 
remained  alive  for  any  length  of  time  was  a  female,  which  was 
kept  going  for  thirty-seven  days  on  the  juices  of  crushed  flies. 
Insects,  however  small,  were  not  touched  so  long  as  they 
showed  any  signs  of  life,  but  a  fly,  crushed  so  as  to  force  out 
some  of  the  body  contents,  was  accepted  —  the  soft  parts  alone 
being  eaten.  I  am  therefore  obliged  to  conclude  that  the  imagines 
feed  on  damaged  or  dead  insects.  Without  food  the  males 
usually  died  in  just  over  a  week,  the  females  in  two  or  three 
weeks.’  Referring  to  his  previous  notes,  Withycombe  (1922  b) 
suggests  that  his  previous  results  were  due  to  artificial  con¬ 
ditions  and  adds  that  on  several  occasions  since  he  has  ‘  seen 
specimens  chewing  the  bases  of  moss  leaves  on  the  sap  of  which 
they  seem  to  feed.  If  this  is  the  natural  food  .  .  .  Boreus  is 
probably  the  only  member  of  the  Mecoptera  which  is  wholly 
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herbivorous  in  diet.’  Feytaud  (1924)  observes  that  Panorpa  is 
an  enemy  of  the  vine-moths  Clysia  ambiguella  Hb.  and  Poly- 
chrosis  botram  Schiff.  Imms  (1925)  remarks  that  both  the  larvae 
and  imagines  are  carnivorous,  but  the  extent  to  which  the 
Panorpidae  prey  upon  living  uninjured  insects  or  other  animals 
is  doubtful.  Shiperovitsch  (1925)  considers  that  the  Panorpidae 
are  exclusively  saprophagous,  but,  as  is  pointed  out  by  Car¬ 
penter  (1931),  this  view  is  hardly  tenable  in  the  light  of  Miyake’s 
records  of  phytophagous  feeding  habits  and  the  numerous  in¬ 
stances  in  which  fresh  meat  or  injured  insects  have  been  attacked. 
Tillyard  (1926)  states  that  the  order  is  entirely  beneficial,  but  of 
little  actual  value.  The  larvae  feed  on  vegetable  debris  or  insect 
remains  ;  the  rapacious  Bittacidae  capture  flies  and  other  insects 
on  the  wing.  The  mouth  parts  are  more  or  less  lengthened, 
showing  the  earlier  stages  of  the  evolution  of  the  primitive  man- 
dibulate  type  into  a  piercing  or  sucking  type.  Stitz  (1926)  also 
takes  the  view  that  the  Panorpidae  feed  on  dead  or  injured  in¬ 
sects  and  adds  that  they  may  be  observed,  both  in  captivity  and 
in  the  field,  to  feed  on  the  nectar  of  flowers  and  the  secretions 
of  Aphididae  and  that  occasionally  they  drink  drops  of  water. 
In  captivity  they  may  be  fed  on  soft  vegetable  substances  such 
as  apple  and  potato.  Setty  (1931)  considers  that  adult  Panor¬ 
pidae  feed  on  dead  or  injured  insects.  Carpenter  (1931)  gives  an 
excellent  review  of  the  literature  and  concludes  that  ‘  the  sum  of 
all  these  observations  seems  to  me  to  suggest  that  the  various 
species  or  species  groups  of  the  genus  have  widely  different 
sources  of  food.’ 


II.  —  The  feeding  habits  of  British  Mecoptera. 

The  records  of  the  food  of  Panorpa  communis  and  P.  ger- 
manica  given  below  consist  entirely  of  field  observations  under 
natural  conditions,  supported  in  many  instances  by  preservation 
in  the  Hope  Department,  University  Museum,  Oxford,  of  the 
actual  material  on  which  the  records  are  based.  With  but  four 
exceptions  all  the  observations  are  new  and  hitherto  unpublished. 

The  condition  of  the  ‘  prey  ’  in  most  instances  enables  one  to 
state  quite  definitely  that  the  ‘  prey  ’  was  already  dead,  or  dead 
and  decaying,  when  found  and  eaten  by  the  scorpion-fly.  In  a 
few  instances  the  ‘  prey  ’  is  in  very  good  condition  and  might, 
perhaps,  have  been  caught  and  killed  by  the  Mecopteron,  al¬ 
though  it  is  more  probable  that  normally  F'anorpa  feeds  only 
upon  dead  ‘  prey.’  In  localities  such  as  Bagley  Wood,  Berks,  Empi- 
didae,  Cordyluridae,  Anthomyiidae  and  other  predacious  insects 
are  very  abundant,  and  numerous  dead  insects  discarded  by 
these  may  always  be  found  among  the  herbage  frequented  by 
Panorpa.  Insects  dropped  by  some  Dipterous  predators  are 
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often  little  damaged,  although  Coleoptera  and  sawflies  usually 
leave  but  fragmentary  remains.  Numerous  insects  die  from 
causes  other  than  those  cited  above,  and  there  must  be  such  an 
abundance  of  suitable  food  that  at  first  it  seems  difficult  to 
understand  why  more  field  observations  on  the  feeding  habits 
of  Mecoptera  have  not  been  made.  The  feeding  habits  are,  how¬ 
ever,  extremely  difficult  to  observe  since  the  food  may  be  quite 
fragmentary  and  is  usually  found  and  consumed  among  foliage. 
The  work  of  other  authors,  cited  above,  shows  that  in  addition 
to  insect  remains  other  kinds  of  animal  tissues,  and  even  plant 
tissues,  may  sometimes  be  eaten,  but  how  far  this  is  true  in  the 
British  Isles  we  are  unable  to  judge  at  present  as  our  own 
observations  deal  only  with  insect  food.  These  observations  do 
not  include  a  single  instance  in  which  insects  appeared  to  have 
been  caught  alive. 

In  the  following  tables  the  sex  of  the  scorpion-flies  observed 
in  the  act  of  feeding  is  indicated  immediately  after  the  serial 
numbers.  It  is  of  some  interest  to  point  out  that  the  records 
include  more  than  twice  as  many  females  as  males. 


Food  of  Panorpa  communis  L. 

(2  cfdC  5  $9,2  sex  indet.). 

1.  cT.  Cantharis  nigricans  Mull.,  var.  discoideus  Steph.  (Col., 

Cantharidae),  Tewkesbury,  Gloucester,  ig.v.04.  —  H. 
Donisthorpe  (Poulton,  1906,  p.  402).  Condition  fairly 
good,  but  two  legs  missing. 

2.  o*.  Leptis  scolopacea  L.,  (Dipt.,  Leptidae),  Cothill, 

Berks,  14.vi.31. — B.  M.  Hobby.  The  4  prey  ’  was  in  a 
spider’s  web  and  had  evidently  been  killed  and  sucked 
almost  dry  before  being  found  by  the  scorpion-fly. 

3.  9-  Ephemerid,  Brambridge,  Hants,  6.V.27. — F.  j.  Killing- 

ton.  Only  a  portion  of  the  abdomen,  including  the 
remains  of  the  two  cerci  and  the  median  process, 
present. 

4.  9*  Sawfly  (Hym. ,  Tenthredinidae),  Bagley  Wood,  Berks, 

10.vi.33. — B.  M.  Hobby.  Three  legs  and  a  wing  on 
a  bramble  leaf  among  flowers :  possibly  fragments 
dropped  by  some  other  predator  (e.g.  Tenthredinid  or 
Cantharid). 

5*  — •  Two  scorpion-flies  feeding  on  the  dead  and  decaying 
body  of  a  Lepidopterous  larva,  Bagley  Wood,  13.VL 
31. — B.  M.  Hobby. 

6.  9-  Lepidopterous  larva,  Baddesley,  Hants,  30.V.25. — F.J. 

Killington.  Blackened  remains  adhering  to  the  upper 
surface  of  a  bramble  leaf. 
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/.  9  •  Enallagma  cyathigerum  Charp. ,  <3*  (Odon.,  Agrionidae), 
Fisher’s  Pond,  Hants,  27.V.24. — F.  J.  Killington.  The 
condition  of  the  ‘  prey  ’  seemed  to  indicate  that  the 
dragonfly  had  been  dead  some  time,  for  it  was  soft 
from  decomposition  and  the  wings  were  missing.  The 
scorpion-fly  had  its  proboscis  in  the  thorax  of  the 
‘  Prey.’ 

8.  9  •  A  small  mass  of  blackened  insect  remains  (?  order)  stuck 
to  a  hazel  leaf,  Bitterne  Park,  Southampton,  Hants, 
14.V.28. — F.  J.  Killington. 

Food  of  Panor pa  germanica  L. 

(5  d1  dG  13  9  9)- 

1.  9-  ?  Calliphora  erythrocephala  Mg.  (Dipt.,  Tachinidae), 

Ditchling,  Sussex,  4.x.  10. — H.  Donisthorpe.  A  much 
discoloured  empty  chitinous  shell,  evidently  in  an  ad¬ 
vanced  state  of  decay  when  found  by  the  scorpion-fly. 

2.  9-  Bibio  nigriventris  Hal.,  9  (Dipt.,  Bibionidae),  Cusop, 

Herefordshire,  11.vi.02. — J.  W.  Yerbury  (Poulton, 
1906,  p.  402).  In  good  condition. 

3.  cT«  ?  Dilophus  febrilis  L.,  cf  (Dipt.,  Bibionidae),  Tewkes¬ 

bury,  Gloucester,  17.V.04. — H.  Donisthorpe  (Poulton, 
1906,  p.  402).  In  good  condition,  but  the  four  anterior 
legs  missing. 

4.  9-  Empis  tessellata  F.,  9  (Dipt.,  Empididae),  Tongue, 

Sutherland,  vii.06. — E.  A.  Cockayne  (Poulton,  1906, 
p.  402).  In  good  condition. 

5.  cf.  Rhamphomyia  sp.indet.,  9  (Dipt.,  Empididae),  Bagley 

Wood,  Berks,  3.VL32. —  B.  M.  Hobby  and  F.  J. 
Killington.  Dismembered  fragments  found  together 
on  a  leaf. 

6.  9  •  Nematocera  sp.  indet.  (Dipt.),  Bagley  Wood,  Berks, 

24.vi.32. — F.  J.  Killington.  A  single  leg-  on  a  leaf. 

7.  9  •  Small  Syrphid  (Dipt.),  Bagley  Wood,  Berks,  15.vi.32. — 

F.  J.  Killington.  The  remains  were  much  decomposed 
and  only  the  right  wing  remained. 

8.  9*  Dipterous  fragments,  Baddesley,  Hants,  30.V.25. — F.J. 

Killington.  Unrecognisable  blackened  remains  ad¬ 
hering  to'  the  upper  surface  of  a  bramble  leaf. 

9.  9-  Blackened  insect  remains,  Bagley  Wood,  Berks,  15. vi. 

32.  —  F.  J.  Killington.  The  wings  are  missing,  but 
parts  of  the  legs  are  present  and  appear  to  be  remains 
of  a  small  Dipteron. 

10.  cf .  ?  Dipterous  remains,  Bagley  Wood,  Berks,  31.V.32. — 
B.  M.  Hobby.  A  minute  shell-like  fragment. 
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11.  cf  •  ?  Pontania  sp.  indet.  (Hym.,  Tenthredinidae),  Bagley 

Wood,  Berks,  14. v. 27. — A.  H.  Hamm.  An  almost 
empty  headless  shell,  partially  enclosed  in  a  curled 
leaf.  A  Ceratopogonid  fly  adheres  tO'  one  of  the  wings 
of  the  sawfly. 

1 2.  9-  A  Lepidopterous  larva  adhering  in  an  advanced  state  of 

decay  to  a  reed,  Bagley  Wood,  Berks,  3.VL32. — B.  M. 
Hobby  and  F.  j.  Killington. 

13.  9-  Lepidopterous  larva,  Bagley  Wood,  Berks,  27. v.  16.— 

H.  Britten.  The  larva  is  now  much  shrivelled  and  dis¬ 
coloured,  but  the  condition  when  found  is  not  re¬ 
corded. 

14.  9-  Sialis  sp.  ?  lutaria  L.  (Megalop.,  Sialidae),  Studland, 

Dorset,  31.V.28.— F.  J.  Killington.  The  head,  part  of 
the  thorax  and  one  hindwing  were  the  only  parts  of 
the  prey  remaining.  The  only  alder-fly  which  appeared 
to  be  present  in  the  locality  was  S.  lutaria. 

15.  9-  Agrionpuella  L.,  9  (Odon.,  Agrionidae),  Bagley  Wood, 

Berks,  21.vi.32. — A.  H.  Hamm.  Part  of  the  head  and 
five  of  the  legs  of  the  dragonfly  are  missing  and  the 
abdomen  is  damaged.  The  anterior  part  of  its  body 
has  been  sucked  dry  and  in  places  is  slightly  dis¬ 
coloured. 

16.  0* .  Ischnura  elegans  Lind.,  ?  d*  (Odon.,  Agrionidae), 

Fisher’s  Pond,  Hants,  19.vi.26.  —  F.  J.  Killington. 
Only  the  blackened  remains  of  the  thorax  appeared 
to  be  present  and  adhering  to  these  was  one  wing. 
The  ‘  prey  ’  was  stuck  to  the  leaf  of  an  iris. 

17.  9*  Small  blackened  remains  of  a  small  insect  (?  order, 

wings  missing),  Bagley  Wood,  Berks,  24.vi.32. — F.  J. 
Killington.  The  scorpion-fly  was  resting  on  a  leaf 
with  the  remains  of  its  meal  stuck  on  the  end  of  its 
proboscis. 

18.  9-  An  unrecognisable  fragment,  Shotover,  Oxon,  n.vii. 

08. — A.  H.  Hamm. 


III. - A  SYNOPSIS  OF  THE  BRITISH  MeCOPTERA. 

The  Mecoptera  is  one  of  the  smallest  orders  of  insects,  only 
two  hundred  and  forty-three  species  being  known  at  the  time  of 
the  British  Museum  census  of  the  Insecta  (Austen,  1931).  It  is 
represented  in  the  British  Isles  by  four  species,  of  which  three 
belong  to  the  genus  Panorpa  (Fam.  Panorpidae)  and  one  to  the 
genus  Boreus  (Fam.  Boreidae).  The  most  recent  and  complete 
Monograph  of  the  Order  is  that  of  Esben-Petersen  (1921). 
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The  Order  may  be  briefly  diagnosed  as  follows : 

Imagines.  Small  to  moderate-sized  insects  with  biting-  mouth- 
parts,  usually  carnivorous  (probably  herbivorous  in  Boreidae). 
Head  small,  produced  into  a  downwardly  directed  rostrum.  Com¬ 
pound  eyes  well  developed,  ocelli  present  or  absent.  Antennae 
slender,  elongate,  many-segmented  and  filiform.  Maxillary  palpi 
five-segmented,  labial  palpi  one-  to  three-segmented.  Ligula 
absent. 

Prothorax  small,  meso-  and  metathorax  large. 

Legs  long  and  slender,  with  five-segmented  tarsi  bearing  a 
single  claw  (Bittacidae)  or  a  pair  of  claws  (Panorpidae,  Boreidae, 
etc.). 

Wings  four,  membranous,  similar  (rudimentary  in  Boreidae), 
held  longitudinally  and  horizontally  in  repose ;  Sc  meets  C  at 
some  distance  before  the  apex  of  the  wing ;  Rs  dichotomously 
branched  ;  Cu  forked  near  the  base ;  anal  area  small. 

Abdomen  ten-segmented  ;  short  cerci  present,  one-segmented 
in  the  male,  two-segmented  in  the  female  ;  a  pair  of  claspers 
between  the  dorsum  and  sternum  of  the  ninth  segment  in  the 
male. 

Larvae  eruciform,  with  biting  mouth-parts,  usually  carni¬ 
vorous  (probably  herbivorous  in  Boreidae). 

Pupae  exarate. 

Key  to  the  British  Families  of  Mecoptera. 
i.  Small  insects  with  rudimentary  wings.  Ocelli  absent.  Female 

with  well  developed  ovipositor  .  Boreidae. 

— .  Moderate-sized  insects  with  four  similar,  well  developed, 
membranous  wings.  Ocelli  present.  Female  without  ovi¬ 
positor  . . . . .  Panorpidae. 

Family  Boreidae. 

Our  single  representative  of  this  family,  Borens  hy emails  L. 
(PI.  IX,  Figs.  9,  io),  may  be  found  in  all  stages  in  moss.  The 
larva  is  sometimes  full  fed  by  December,  but  more  often  reaches 
this  stage  early  in  the  following  year  before  February  or  March. 
Pupation  occurs  at  the  end  of  August  or  during  September,  and 
the  imago  has  been  recorded  from  October  to  March.  The 
species  is  widely  distributed  in  Great  Britain,  although  local ; 
it  is,  however,  undoubtedly  overlooked  on  account  of  its  obscure 
habits  and  small  size. 

The  length  of  the  male  varies  from  3  to  4  mm.,  of  the  female 
from  4-5,  to  5  mm.  The  rostrum  is  very  long  (see  PI.  IX,  Fig. 
10)  and  provides  a  ready  means  of  identification  in  the  field.  In 
the  male  there  are  four  slender,  bristle-like  wings,  whilst  in  the 
female  the  forewings  are  small  and  scale-like  and  the  hindwings 
entirely  lacking.  The  legs  are  long  and  slender,  the  tarsi  being 
provided  with  two  simple,  slender  claws.  The  abdomen  is  short 
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and  stout,  with  a  pair  of  two-segmented  claspers  between  the 
dorsal  and  ventral  plates  of  the  ninth  segment  in  the  male  ;  the 
female  (PI.  IX,  Fig.  9)  has  a  well-developed  ovipositor.  In  both 
sexes  the  colour  is  mainly  dark  shining  bronze-brown,  the  legs 
being  testaceous  marked  with  blackish  at  the  joints.  Both  sexes 
are  able  to  leap,  although  the  legs  do  not  appear  to  be  specialised 
for  this  habit. 

[B.  westwoodi  Hagen  may  occur  in  this  country.  It  may  be 
distinguished  from  B.  hyemalis  by  its  paler,  yellower  colour, 
and  in  the  male  by  the  apically  truncate  ventral  plate  of  the 
ninth  abdominal  segment.  In  the  male  of  B.  hyemalis  the  apex 
of  this  plate  is  produced  and  elliptical.] 

Family  Panorpidae. 

The  members  of  this  family  are  the  well-known  scorpion- 
flies,  so  called  from  the  upturned  terminal  segments  of  the  ab¬ 
domen  of  the  male.  They  are  terrestrial  insects  (?the  exotic 
Nannochoristinae),  their  early  stages  being  passed  in  the  soil. 
The  imagines  are  rather  inactive,  although  the  wings  are  well 
developed,  and  are  mainly  found  resting  among  vegetation  in 
woods  and  rank  herbage  in  fields. 

In  Britain  we  have  only  one  genus,  Panorpa,  which  may  be 
shortly  described  as  follows  : 

Rostrum  long ;  ocelli  present. 

Wings  long  and  narrow,  usually  marked  with  spots  or  bands  ; 
costal  area  narrow  with  few  cross-veinlets  ;  Sc  joins  C  at  or 
before  the  pterostigma ;  first  fork  of  M  near  the  centre  of  the 
wing;  three  simple  anal  veins;  in  the  hindwing  Cux  is  fused 
basally  with  M  and  iA  with  Cu2. 

Legs  long  and  slender ;  claws  strongly  serrate  internally. 

Abdomen  subcylindrical ;  male  with  terminal  segments  dilated, 
upturned  and  recurved  and  armed  with  a  pair  of  forceps  ;  female 
with  the  terminal  segments  tapered,  the  tenth  with  a  pair  of 
short,  two-segmented  cerci. 

Although  it  is  usually  an  easy  matter  to  separate  the  three 
British  species  by  the  wing  markings,  these  are  very  variable 
and  the  male  genitalia  provide  the  only  safe  guide.  The  vena- 
tional  character  given  in  the  following  table  is  extremely  useful, 
but  occasionally  in  P.  communis  the  upper  arm  of  Rs  in  the 
forewing  is  three-branched  as  in  the  other  two  species  ;  in  P. 
germanica  and  P.  cognata  the  three-branched  condition  appeals 
to  be  constant.  P.  communis  and  P.  germanica  have  a  wide  dis¬ 
tribution  in  the  British  Isles  and  in  England  and  Wales  are 
often  extremely  abundant ;  the  main  brood  of  both  is  in  May 
and  June,  and  there  is  a  partial  second  brood  in  July,  August 
and  September.  P.  cognata  is  a  much  more  local  insect  and 
appears  to  be  single-brooded.  All  three  species  have  been  taken 
together. 
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Table  to  British  Species  of  Panorpa. 


P.  communis  L. 

P.  germanica  L. 

P.  cognata  Ramb. 

Length  of  fore- 
Aving 

J3.5— !5  mm- 

1 1. 5— 13  mm. 

12.5 — 14  mm. 

Upper  arm  of  Rs 
In  fore  wing 

Normally  four- 
branched. 

(PI.  VIII,  Fig.  8.) 

Three-branched. 
(PI.  VIII,  Fig.  9.) 

Three-branched . 

Wing  markings  . 

Blackish-brown. 
The  most  con¬ 
spicuous  markings 
a  broad  apical 
blotch  and  an 
oblique  fascia  from 
the  pterostigma  to 
the  distal  extrem¬ 
ity  of  Cu^ 

(PI.  IX,  Figs.  7, 8.) 

Blackish-brown.* 
Apical  spot  usually 
narrow,  other  spots 
small,  rarely  form¬ 
ing  fasciae  (if  an 
ante-apical  fascia 
is  present  it  runs 
from  the  ptero¬ 
stigma  to  the  ex¬ 
tremity  of  M4). 

(PI.  IX,  Figs.  3, 
4,  6.) 

Brown. 

The  most  conspi¬ 
cuous  spots  usually 
at  the  pterostigma 
and  apex,  other 
spots  very  reduced. 
(PI.  IX,  Figs.  1,2.) 

c S .  Seventh  and 
eighth  abdominal 
segments 

Conical. 

(PI.  VIII,  Fig.  10.) 

Conical. 

Sub-cylindrical. 

(PI.  VIII,  Fig.  7.) 

$ .  Branches  of 
lower  appendage 
of  ninth  abdo¬ 
minal  segment  . 

Slender,  sub-acute, 
inwardly  curved  at 
the  apex. 

(PI.  VIII,  Fig.  3.) 

Almost  straight, 
apically  truncate. 
(PI.  VIII,  Fig.  1.) 

Slender,  sub-acute , 
almost  straight, 
slightly  divergent, 
(PI.  VIII,  Fig.  5.) 

<$ .  Abdominal 
forceps  . 

With  small  inter¬ 
nal,  basal  projec¬ 
tions. 

(PI.  VIII,  Fig.  4.) 

With  a  large  in¬ 
ternal  basal  pro¬ 
jection. 

(PI.  VIII,  Fig.  2.) 

With  small  inter¬ 
nal,  basal  projec¬ 
tions. 

(PI.  VIII,  Fig.  6.) 

*  In  P .  germanica  form  borealis  Steph.  (PI.  IX,  Fig.  5)  the  markings  are 
obsolete. 
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Panorpa  communis  L.,  <$ .  Fig.  3. — Lower  appendage  of  ninth  abdominal 
segment.  Fig.  4. — Abdominal  forcep.  Fig.  8. — Portion  of  apex  of  wing. 

Fig.  10. — Seventh  and  eighth  abdominal  segments  (lateral  view). 
Panorpa  germanica  L.,  $ .  Fig.  1. — Lower  appendage  of  ninth  abdominal 
segment.  Fig.  2. — Abdominal  forcep.  Fig.  9. — Portion  of  apex  of  wing. 

Panorpa  cognata  Ramb.,  ($ .  Fig.  5. — Lower  appendage  of  ninth  abdominal 
segment.  Fig.  6. — Abdominal  forcep.  Fig.  7. — Apex  of  abdomen  (lateral  view). 
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Fig.  i. — Panorpa  cognata  Ramb.,  <$ .  Fig.  2. —  9-  Fig-  3- — P-  ger~ 
manica  L.,  (j1 .  Fig.  4. —  9-  Fig.  5. — Form  borealis  Steph.,  $ . 
Fig.  6. — ,  lightly  spotted  form.  Fig.  7. — P.  communis  L.,  $ . 

Fig.  8. —  9  •  Fig.  9. — Boreus  hy emails  L.,  9-  Fig.  10. — cL 
(Figs.  1 — 8  natural  size;  F'igs.  9,  10,  X  5L  Photographs  by  Imperial 
Forestry  Institute,  Oxford.) 


A  PROVISIONAL  LIST  OF  CORNISH  INSECTS. 

PART  I.  —  INTRODUCTION  AND  HEMIPTERA. 

By  the  Rev.  A.  Thornley,  M.A.,  F.L.S.,  F.R.E.S., 
F.R.Met.Soc.,  F.R.H.S. 

Introduction. 

Cornwall,  the  most  westerly  and  southerly  county  of  Eng¬ 
land,  is  about  81  miles  long,  45  at  its  broadest  part,  and  about 
5  or  6  at  its  narrowest.  It  possesses,  however,  a  coastline  of 
nearly  500  miles  owing  to  the  numerous  indentations,  bays, 
coves  and  creeks  included  in  it. 

Geologically  it  is  a  long,  moderately  elevated  plateau  of 
granite,  flanked  mainly  with  rocks  belonging  to  the  Silurian  age, 
which  are  responsible  for  much  of  the  beautiful  coast  scenery  of 
the  peninsula.  A  notable  feature  of  the  geology  of  the  county  is 
the  almost  entire  absence  of  rocks  containing  lime,  and  conse¬ 
quently  of  the  plants  and  insects  depending  on  this  substance 
for  their  welfare,  though  this  does  not  altogether  explain  the 
remarkable  absence  from  the  county,  or  extreme  rarity,  of  cer¬ 
tain  plants  and  insects  common  almost  everywhere  else. 

There  is  abundant  geological  evidence  that  at  one  period  the 
land  extended  far  out  into  the  west,  forming  part  of  a  large 
Atlantean  continent  which  included  the  Scilly  Isles,  but  ex¬ 
tended  much  further,  a  continent  on  which  flourished  the  old 
Lusitanian  flora. 

The  late  Mr.  Hamilton  Davey,  F.L.S.,  in  his  admirable 
‘  Flora  of  Cornwall,’  tells  us  that  out  of  70  plants  considered  to 
belong  to  this  Lusitanian  flora,  Cornwall  possesses  no  less  than 
68  ;  it  is  therefore  to  be  expected  that  when  the  insect  survey  of 
the  county  is  completed  there  will  be  found  some  species  which 
may  be  looked  upon  as  survivals  of  this  old  fauna. 

The  county  itself  may  be  divided  into  two  fairly  well-defined 
districts  by  a  line  drawn  from  Falmouth  in  the  south  to  Pad- 
stow  in  the  north.  The  part  of  the  county  to  the  east  of  this  line 
is  on  the  whole  well  wooded,  whereas  the  western  portion  con¬ 
sists  mainly  of  bare,  bleak  moors,  rather  barren  in  insect  life, 
but  compensated  for  by  the  presence  on  the  coast  of  numerous 
sheltered  sandy  bays  and  sandhills  (Towans)  which  afford  excel¬ 
lent  hunting  ground  for  the  entomologist.  There  is  also  a  defi¬ 
ciency  of  inland  waters,  as  most  of  the  rivers,  owing  to  the 
narrowness  of  the  peninsula,  are  very  short,  and  there  are  but 
few  pools  or  lakes  of  any  kind.  There  are,  however,  good  salt- 
marshes,  and  these  have  yielded  many  treasures  to  the  collector. 


52 


Readers  desiring  a  longer  and  more  detailed  account  of  the 
physical  features  of  the  county  are  advised  to  consult  Mr. 
Hamilton  Davey’s  book  referred  to  above. 

Yet  after  all  the  most  striking  feature  of  Cornwall,  and  per¬ 
haps  one  of  the  most  important  factors  in  the  formation  of  its 
present  flora  and  fauna,  is  its  mild  and  equable  climate.  Severe 
and  prolonged  frost  is  unknown,  and  snow  but  rarely  seen  in 
the  county,  whilst  it  registers  one  of  the  largest  daily  averages 
of  sunshine  in  the  British  Isles. 

This  is  perhaps  hardly  the  place  to  say  very  much  about  the 
entomological  literature  of  the  county,  as  references  to  all  pub¬ 
lished  papers  will  be  given  under  each  list.  But  one  outstanding 
work  must  be  mentioned,  viz.  ‘  The  Victoria  County  History  of 
Cornwall,’  published  in  1906,  and  which  will  be  always  quoted 
in  these  lists  under  the  short  title  V.C.H.  This  work,  which  in¬ 
cluded  all  previous  published  lists  and  numerous  records  from 
well-known  entomologists  of  the  day,  was  edited  by  Dr.  James 
Clarke,  M.A.,  D.Sc.,  A.R.C.S.,  the  late  Principal  of  the  Central 
Technical  Schools  for  Cornwall  at  Truro.  Since  then  very  little 
else  has  been  published  in  the  county,  except  a  few  lists  by  the 
late  Mr.  Rollason  of  Truro,  and  myself,  in  the  Journal  of  the 
Royal  Institution  of  Cornwall.  I  have,  however,  collected  up  al! 
records  I  could  find  in  the  various  entomological  magazines  and 
have  received  many  more  from  entomologists  with  whom  I  have 
been  in  correspondence. 


HEMIPTERA. 

I.  HETEROPTERA. 

Early  Cornish  records  of  Heteroptera  are  rather  scanty.  The 
most  important  of  these  were  published  by  the  Dales,  father  and 
son,  in  the  Transactions  of  the  Penzance  Natural  History  and 
Antiquarian  Society  about  the  middle  of  last  century.  At  this 
same  period  also  we  find  a  few  records  by  Messrs.  F.  Holme, 
F.  Walker  and  F.  Norgate.  In  1884-5  there  appeared  in  the 
same  Transactions  a  list  of  56  species  by  Mr.  E.  D.  Marquand. 
A  further  list  of  species  taken  in  Scilly  as  well  as  on  the  main¬ 
land  by  Mr.  J.  E.  Mason  is  found  in  The  Entomologist’s  Monthly 
Magazine  for  1889,  pp.  237-8;  and  some  notes  on  Cornish 
species  were  published  by  Mr.  G.  C.  Champion,  chiefly  in  the 
pages  of  the  same  periodical  for  the  year  1897.  In  1892  ap¬ 
peared  Saunders’  valuable  work  on  the  British  Hemiptera 
Heteroptera,  which  contains  many  Cornwall  records.  Fourteen 
years  later  followed  the  Victoria  County  History  of  Cornwall 
(1906),  in  which  Dr.  James  Clark  gives  fairly  long  lists  of  both 
Heteroptera  and  Homoptera,  but  with  very  scant  notices  of  date 
or  place  of  capture.  These  lists  included  all  previous  ones. 
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Finally,  Mr.  E.  A.  Butler’s  work,  ‘  A  Biology  of  the  British 
Hemiptera  Heteroptera,’  published  in  1923,  contains  also  a  num¬ 
ber  of  Cornish  records.  Quite  recently  I  have  received  a  large 
number  of  modern  records  from  Mr.  W.  E.  China,  M.A.,  of  the 
Ent.  Dpt.  of  the  British  Museum.  Both  for  these  and  for  valu¬ 
able  help  in  bringing  the  old  lists  up  to  date, I  owe  him  my  best 
thanks,  also  to  those  who  so  kindly  assisted  him.  I  would  par¬ 
ticularly  mention  Mrs.  Olive  Grey,  Dr.  K.  G.  Blair,  and  Messrs. 
O.  W.  Richards  and  F.  Laing.  To  Dr.  Blair  and  Mr.  Richards 
are  due  a  large  number  of  interesting  records  from  the  Scilly 
Islands.  From  the  Whitsand  Bay  and  Tamar  districts  in  East 
Cornwall  I  have  received  numerous  records  from  our  veteran 
entomologist  Mr.  J.  H.  Keys,  F.E.S.,  of  Plymouth;  and  Mr. 
A.  V.  Mitchell  has  furnished  me  with  some  important  records 
from  the  Launceston  district. 

In  the  present  list  270  species  of  Heteroptera  out  of  a  possible 
468  British  species  are  recorded.  It  is  evident,  therefore,  that 
there  still  remains  much  work  to  be  done  in  this  rather  neglected 
Order. 
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Transactions  of  the  Penzance  Natural  His¬ 
tory  and  Antiquarian  Society.  The  references 
to  this  work  are  from  the  New  Series. 

Vol.  I.  1880-84. 

,,  II.  1884-88. 

,,  III.  1888-92. 

A  Biology  of  the  British  Hemiptera  Heterop¬ 
tera,  by  Edward  A.  Butler.  London. 

The  Victoria  History  of  Cornwall,  1906. 
The  Entomologist’ s  Monthly  Magazine. 
The  Hemiptera  Heteroptera  of  the  British 
Islands,  1892,  by  E.  Saunders,  F.L.S. 
London. 

The  Hemiptera  Homoptera  of  the  British 
Islands,  1896,  by  James  Edwards,  F.E.S. 
London. 


HETEROPTERA. 

Cydnidae. 

1.  Thyreocoris  scarafoaeoides  L.  ‘Cornwall’  ( V.C.H. ). 
Butler,  1923,  p.  29. 

2.  Geotomus  punctulatiss  Cost.  Taken  for  the  first  time  in 
Britain  by  J.  C.  Dale  at  Whitesand  Bay,  near  Land’s  End,  under 
stones  and  Erodium  in  Aug.,  1864  (vide  Trans.  P.N. PI  .A.S. , 
Vol.  Ill,  N.S.,  p.  270,  and  E.M.M. ,  Vol.  IV,  1868,  p.  239). 
Found  in  the  same  locality  Sept.,  1871,  by  E.  Saunders  (E.M.M., 
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Vol.  VIII,  p.  no),  and  by  Dr.  Power,  Aug.,  1871,  and  G.  C. 
Champion,  Aug.  1897.  Sennen  Cove,  by  J.  H.  Keys,  in  July, 
1928,  and  Whitesand  Bay,  by  E.  C.  Bed  well,  Oct.,  1932. 
(Saunders,  1892,  p.  18;  Butler,  1923,  p.  30). 

3.  Sehirus  bicolor  L.  Land’s  End  Dist.  (E.  D.  Marquand  in 
Trans.  P.N.H.A.S.,  1884-5,  P-  33).  Butler,  1923,  p.  32. 

Scilly  Isles.  (P.  Jenkinson  in  1904,  and  O.  J.  S.  Moore,  1925) . 

4.  Seilirus  boguttatus  L.  ‘Cornwall’  ( V.C.H .  and  Butler, 
r923>  P-  35)- 

5.  Gnathoconus  albomarginatus  Goeze.  Whitsand  Bay  (J.  J. 

Walker  in  V.C.H.).  ‘Cornwall’  (Butler,  1923,  p.  35). 

PENTATOMIDAE. 

6.  Eurygaster  testudmam  Geoff.  (  =  borea!is  Per.).  Tintagel 
(E.M.M.,  Nov.,  1927,  pp.  253-4).  St.  Minver,  i8.viii.  1919,  and 
St.  Teath,  i.ix.1919  (G.  E.  Hutchinson). 

7.  Eurygaster  maurus  L.  Land’s  End  (J.  C.  Dale,  Trans. 
P.N.H.A.S. ,  Vol.  Ill,  N.S.,  p.  270,  and  Saunders,  1892,  p.  16). 
It  is  just  possible  that  some  of  these  specimens  may  have  be¬ 
longed  to  the  preceding  species.  Lezant,  two  examples,  Aug., 
1919  (A.  V.  Mitchell).  Trebarwith  (E.  A.  Butler,  see  Butler, 
r923*  P-  23)- 

8.  Podops  inuncta  F.  Whitsand  Bay,  May,  1901  and  1907 
(J.  H.  Keys).  Falmouth  (V.C.H.) .  Padstow,  Sept.,  1919  (G.  E. 
Hutchinson)  on  the  Constantine  Sandhills.  ‘  Cornwall  ’  (Butler, 
1923,  p.  26).  St.  Merryn,  July,  1925  (K.  G.  Blair). 

9.  Scioeons  cursitans  F.  Lizard,  in  great  numbers  some 

years  (J.  H.  Keys).  Same  locality,  by  N.  Micklewood,  in  1917- 
18  ( E.M.M. ,  1918,  p.  251).  ‘  Cornwall  ’  (Butler,  1923,  p.  40). 

Lelant  Towans,  usually  common  (A.T.). 

10.  Aeiia  acuminata  L.  Occurs  sparingly,  but  regularly,  on 
the  Lelant  Towans  (A.T.).  Phillack  Towans  (Hayle),  Sept., 
1929  (A.T.). 

11.  ^eottiglossa  pusilla  Gmel.  Whitsand  Bay  (J.  J.  Walker, 
V.C.H.,  and  Saunders,  1892,  p.  25).  ‘Cornwall’  (Butler,  1923, 
p.  44). 

12.  Carpocoris  fuscispinus  Bohm.  ‘Cornwall’  (V.C.H.). 
This  is  probably  Mr.  J.  C.  Dale’s  capture  at  the  Land’s  End. 

Scilly.  1888  (J.  E.  Mason;  Saunders,  1892,  p.  29). 

13.  Dolycoris  baccarum  L.  Land’s  End  Dist.  (C.  W.  Dale, 
Trans.  P .N.H.A.S . ,  Vol.  Ill,  N.S.,  p.  270).  Gerrans  Bay 
(V.C.H.).  Tregantle  and  Lizard  (J.  H.  Keys).  Rock  sandhills, 
Aug.,  1919  (G.  E.  Hutchinson).  ‘  Cornwall  ’  (Butler,  1923,  p.  51). 
Carbis  Bay,  Lelant,  Hayle,  Helston  and  Bodmin  (A.T.). 
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Scilly.  F.  Walker  (see  Entomologist,  June,  1872).  J.  E. 
Mason,  1888  (E.M.M.,  1889,  p.  238).  G.  C.  Champion,  July, 
1897  (E.M.M.,  1897,  p.  220).  St.  Mary’s,  July,  1925  (K.  CL 
Blair).  Tresco,  1925  (O.  J.  S.  Moore  and  Mrs.  M.  S.  Boscawen). 
St.  Mary’s  and  St.  "Martin’s,  1927  (O.  W.  Richards). 

14.  PaSomena  prasina  L.  Common.  Land’s  End  (Dale). 
Lizard  (J.  H.  Keys).  ‘  Cornwall  ’  (Butler,  1923,  p.  54).  St.  Ives, 
Carbis  Bay,  Lelant,  Helston  and  Bodmin  (A.T.). 

15.  Psezodonis  lituratus  F.  Often  abundant  on  gorse. 
Land’s  End  Dist.  (E.  D.  Marquand,  Trans.  P.N.H .A.S Vol.  II, 
N.S. ,  pp.  29-33).  St.  Ives  and  Hayle  (J.  E.  Mason,  Sept.,  1888; 
E.M.M.,  1889,  p.  237).  Tregantle  (J.  H.  Keys).  St.  Ives, 
Carbis  Bay,  Lelant,  Lamorna  Cove  (A.T.). 

Scilly.  J.  E.  Mason,  Sept.,  1888.  Tresco,  1925  (O.  J.  S. 
Moore  and  Mrs.  M.  S.  Boscawen).  St.  Mary’s,  St.  Martin’s, 
Tresco  and  Castle  Bryher,  1925-30  (O.  W.  Richards).  Taken 
also  on  the  islands  bv  F.  Jenkinson  (no  date).  ‘  Cornwall  ’ 
(Butler,  1923,  p.  60). 

16.  PentaSoma  ryfipes  L.  Rather  common.  Land’s  End  Dist. 
(E.  D.  Marquand,  Trans.  P.N  .H.A.S.,  Vol.  II,  N.S.,  pp.  29-33). 
‘Cornwall’  (Butler,  1923,  p.  63).  St.  Ives,  Carbis  Bay,  Lelant, 
St.  Erth,  Lanhydrock  (A.T.). 

17.  Ewrydema  oSeraceum  L.  Kynance  Cove  (C.  J.  Dale; 

Saunders,  1892,  p.  31).  Taken  at  the  Lizard  by  Norman  Mickle- 
wood,  July,  1917,  one  example  only,  teste  J.  H.  Keys,  who  him¬ 
self  took  two  examples  in  Sept.,  1922,  and  six  more  in  June, 
1924.  ‘  Cornwall  ’  (Butler,  1923,  p.  66). 

18.  Picromerus  bidens  L.  Land’s  End  Dist.  (C.  W.  Dale, 
Trans.  P.N.H. A.S. ,  Vol.  Ill,  N.S.,  p.  270).  St.  Ives  and  Hayle 
districts  (J.  E.  Mason,  Oct.,  1886;  E.M.M.,  1889,  p.  237). 
Fairly  common  on  the  North  Coast.  I  have  taken  it  at  St.  Ives, 
Carbis  Bay,  Lelant,  St.  Erth  and  Bodmin  (A.T.).  Lelant,  two 
examples,  Aug'.,  1919  (A. V.  Mitchell).  Hendra,  near  Port 
Isaac,  Sept.,  1919  (G.  E.  Hutchinson). 

19.  Rhacognatbus  punetatus  L.  Taken  by  J.  E.  Mason  in  the 
St.  Ives  and  Hayle  districts,  Sept.,  1888,  out  of  a  tuft  of  gorse 
and  heather  ( E.M.M. ,  1889,  p.  237).  Taken  also  by  Fenn  at 
Holmbush  (Douglas  and  Scott,  1865,  p.  93). 

20.  TroiSus  luridus  F.  ‘Cornwall’  (Butler,  1923,  p.  72).  I 
took  two  examples  of  this  uncommon  species  in  Carbis  Bay  : 
the  first  on  9.x.  1930,  sucking  a  sawfly  larva;  the  second  on 
7.x.  1931  (A.T.). 

21.  Zlcrona  coerulea  L.  Not  common.  Land’s  End  Dist. 
(E.  D.  Marquand,  Trans.  P.N.H. A.S. ,  Vol.  II,  N.S.,  pp.  29-33). 
Tregantle,  May,  1899  (J.  H.  Keys).  ‘Cornwall’  (Butler,  1923, 
p.  76).  One  example  taken  by  Mrs.  A.  Thornley,  on  25. vi.  1926. 


22.  Acanthosoma  haemorrhosdale  L.  ‘Cornwall’  ( V.C.H. ). 
St.  Ives,  Carbis  Bay,  Lelant ;  a  few  specimens  taken  in  each  of 
these  places;  three  were  captured  in  November  (A.T.). 

23.  Elasmostethus  enterstinctus  L.  ‘Cornwall’  (V.C.H.) . 

24.  Elasmucha  gnsea  L.  ‘Cornwall  ’  (Butler,  1923,  p.  84). 

COREIDAE . 

25.  Coreos  scapha  F.  Falmouth  (Dale;  Saunders,  1892, 
p.  45).  Land’s  End  Dist.  (E.  Dl  Marquand,  Trans.  P.N .H .A  .S . , 
Vol.  II,  pp.  29-33).  Whitsand  Bay,  Sept.,  1897  (J-  H.  Keys). 
Trebarwith  (Butler,  1923,  p.  84).  Tresillian,  10.vii.1929  (C.  H. 
Nicholson).  Looe,  29.vii.  1930  (D.  E.  Kimmins,  Butler  Coll.). 

26.  Syromastes  marginatus  L.  Common  and  widely  distri¬ 
buted,  especially  in  May  and  September.  Lizard  (C.  W.  Dale, 
Trans.  P.N  .H.A.S .,  Vol.  Ill,  N.S.,  p.  270).  Rock,  Port  Isaac, 
and  St.  Minver,  Sept.,  1919  (G.  E.  Hutchinson).  Lezant  and 
Calstock  (A.  V.  Mitchell).  St.  Ives,  Carbis  Bay,  Lelant,  St. 
Erth,  Bodmin  (A.T.). 

27.  Vesiussa  rhombea  L.  (var.  quadrata  F.).  Whitsand  Bay 
(J-  J-  Walker;  Saunders,  1892,  p.  47).  Housel  (Lizard).  Rock 
sandhills,  6.ix.i9i9  (G.  E.  Hutchinson) ;  June,  1919  (J.  H.  Keys). 

‘  Cornwall  ’  (Butler,  1923,  p.  95).  Lelant  Towans,  several  seen 
and  one  captured,  3.ix.i928;  another  in  same  locality,  27. v. 1930 
(A.T.). 

Scilly.  1872,  F.  Walker  (Entomologist,  June,  1872). 

28.  FseudophEoeus  faiseni  Schill.  St.  Merryn,  July,  1925 
(K.  G.  Blair).  Upton  Towans,  Hayle,  one  example,  25. ix.  1928 
(A.T.).  Lizard,  a  larva,  probably  of  this  species,  was  taken  by 
Mr.  J.  H.  Keys  in  June,  1919. 

29.  Coriomeris  denticylatus  Scop.  Land’s  End  Dist.  (E.  D. 
Marquand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33). 
Lizard,  June,  1919  and  1921  (J.  H.  Keys).  Rock  sandhills  and 
Port  Quin,  Aug.,  1919  (G.  E.  Hutchinson).  Lelant  Towans,  on 
2.ix.i929,  6.VL193O'  and  15. vi. 1932  (A.T.). 

30.  AEydiss  calcaratus  L.  Land’s  End  Dist.  (E.  D.  Mar¬ 
quand,  Trans.  P.N. H.A.S. ,  Vol.  II,  N.S.,  pp.  29-33).  Downderry, 
Aug.,  1900  (J.  H.  Keys).  Pentire  Head  and  Polzeath,  9.ix.i9i9 
(G.  E.  Hutchinson).  Kitt  Hill,  Aug.,  1919  (A.  V.  Mitchell). 
Lizard,  Sept.,  1922  (J.  H.  Keys).  St.  Ives,  one  example,  Aug., 
1928,  and  Lelant  Towans,  Aug.,  1931  (Mrs.  A.  Thornley). 
Tresillian,  1932  (C.  Nicholson). 

31.  StenGcephalus  agslis  Scop.  St.  Ives  (J.  E.  Mason; 
Saunders,  1892,  p.  54,  and  E.M.M.,  1889,  P-  237)-  St.  Merryn, 
July,  1925  (K.  G.  Blair).  Lelant  Towans,  several  seen  and  one 
captured  on  May  22nd,  and  another  on  Aug.  8th,  1928  (A.T.). 


Penhale  Point,  one  amongst  Euphorbia,  30.viii.1930  (Nichol¬ 
son).  Tregantle,  ‘  many  ’  (J.  H.  Keys). 

Scilly.  Tresco,  Aug.,  1878  (F.  Norgate,  1879,  p. 

183).  St.  Martin’s  and  Tresco,  July,  1897  (G.  C.  Champion, 
E.M.M.,  1897,  p.  220).  Taken  also  on  the  Islands  by  O.  W. 
Richards,  1927  and  1930,  and  by  F.  Jenkinson,  1904. 

32.  StenooepSialys  alfoipes  F.  ‘  Cornwall  ’  (Butler,  1923,  p. 

io7). 

33.  TjierapSia  hyossyami  L.  Whitsand  Bay,  Aug.,  1875 (j.  J. 
Walker,  E.M.M.,  1875,  p.  108).  Land’s  End  (C.  W.  Dale; 
Saunders,  1892,  p.  55).  Boscastle,  seen  in  some  numbers  on 
the  wing  on  the  edge  of  the  cliff,  near  the  ‘  Black  Plole,’  on 
19.vi.1898  (J.  H.  Keys)  ;  Mr.  Keys  has  also  taken  it  at  Whit- 
sands  and  Gwinear  Road  in  June,  1921.  Rock  sandhills,  18  and 
28.viii.1919  (G.  E.  Hutchinson),  who  also  took  it  about  the 
same  time  at  Port  Quin  and  Polzeath.  St.  Ives,  two  specimens 
in  Aug.,  1920  (C.  W.  Bracken,  teste  J.  H.  Keys).  Lezant,  one 
example,  no1  date  (A.  V.  Mitchell).  ‘  Cornwall  ’  (Butler,  1923, 
p.  109). 

34.  GorizifiS  sybrufus  Gmel.  Lezant,  four  examples,  Aug., 
1919  (A.  V.  Mitchell). 

35.  Gorizus  parumpunctatus  Schill.  Port  Wrinkle  (Whitsand 
Bay),  two  examples,  May,  1929  (A.  V.  Mitchell). 

36.  SVIynnus  miriformis  Fall.  Bude  (Bignell) .  Moors  near  St. 
Austell  (V.C.H.).  Port  Izaac,  16 and  3o.viii.  1919  (G.  E.  Hutchin¬ 
son).  ‘  Cornwall  ’  (Butler,  1923,  p.  118). 

37.  Ghorosoma  schillingi  Schml.  ‘Cornwall’  ( V.C.H .  and 
Butler,  1923,  p.  121). 

Berytidae. 

38.  Berytus  minor  H.S.  Camelford,  Grampound  (V.C.H.) . 
Lelant  Towans,  Aug.,  1924  (O.  W.  Richards).  St.  Ives  (Knill 
Moor),  one  example,  April,  1927,  and  another  Sept.,  1929  (A.T.). 

Scilly.  St.  Mary’s  (O.  W.  Richards). 

39.  Berytus  signoreti  Fieb.  Truro,  Falmouth,  Looe,  Valley 
of  the  Lynher  (V.C.H.).  Port  Isaac,  23. viii.  1919,  and  Rock 
sandhills,  21.viii.1919  (G.  E.  Hutchinson).  Lelant  Towans,  one 
example,  25. ix.  1931  (A.T.).  ‘Cornwall’  (Butler,  1923,  p.  129). 

40.  Berytus  montivagus  Mey.  ‘  Cornwall  ’  (Butler,  1923,  p. 
J31)- 

41.  Berytus  crassipes  H.S.  Port  Isaac,  16.  viii.  1919  (G.  E. 
Hutchinson).  ‘  Cornwall  ’  (Butler,  1923,  p.  131). 

42.  Metaeanthus  punctipes  Germ.  Whitsand!  Bay  (J.  J. 
Walker;  Saunders,  1892,  p.  66).  Lelant  Towans1,  19. viii. 1924 
(O'.  W.  Richards) ;  same  locality,  three  examples  on  Ononis , 
17. v.  1929  (A.T.).  ‘Cornwall’  (Butler,  1923,  p.  135). 


43-  Neides  iipularius  L.  Rock  sandhills,  2.viii.i9i9  (G.  E. 
Hutchinson). 

Lygaeidae. 

44.  iSi ysi&fls  thymi  Wolff.  Sennen  Cove  and  the  Lizard.  In 
these  localities  Mr.  J.  H.  Keys  took  both  the  type  and  var. 
maculata  D.  &  S. 

Scilly.  Sept.,  1888  (j.  E.  Mason;  Saunders,  1892,  p.  71; 
E.M.M.,  1889,  p.  238).  St.  Mary’s,  July,  1897  (G.  C.  Champion). 
Tresco,  1925  (Mrs.  M.  S.  Boscawen).  Tresco,  1927  (O.  W. 
Richards).  ‘Cornwall’  (Butler,  1923,  p.140). 

45.  Gymus  glandicolor  Hahn.  ‘Cornwall’  ( V.C.H .  and 
Butler,  1923,  p.  141).  St.  Ives,  three  examples,  7. v.  1927  (A.T.). 

46.  Cymus  ClaviculUS  Fall.  ‘Cornwall’  (V.C.H.  and  Butler, 
1923,  p.  143).  Rosudgeon,  near  Marazion,  Sept.,  1931  (W.  E. 
China). 

47.  Ischnorhynchus  resedae  Panz.  ‘Cornwall’  (V.C.H.  and 
Butler,  1923,  p.  144). 

48.  ischnorhynchus  ericae  Horv.  Whitsand  Bay,  May,  1908, 
and  Penlee  Point,  June,  1910  (J.  H.  Keys).  ‘  Cornwall  ’  (Butler, 
1923,  p.  145). 

49.  Henestaris  iataceps  Curt.  Whitsand  Bay,  21.viii.1875 
(J.  J.  Walker,  E.M.M.,  1875,  p.  108).  Land’s  End  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S. ,  Vol.  II,  N.S.,  pp.  29-33).  Mr.  J.  H. 
Keys  has  also  taken  the  species  at  the  Lizard,  Tregantle,  Down- 
derry  and  Sennen  Cove.  Treknow,  near  Tintagel,  Aug.,  1908 
(Butler,  1923,  p.  148). 

50.  Henestaris  halophilus  Burm.  Whitsand  Bay  (J.  J. 
Walker;  Saunders,  1892,  p.  77).  ‘Cornwall’  (Butler,  1923,  p. 
149).  Zennor,  15. viii.  1924  (O.  W.  Richards). 

51.  Heterogaster  urticae  F.  ‘Cornwall  and  Scilly’  (Butler 
1923,  p.  151). 

Scilly.  Taken  by  J.  E.  Mason,  Aug.,  1888,  and  also  by  F. 
Jenkinson  (Saunders,  1892,  p.  79,  and  E.M.M.,  1889,  p.  238). 
Tresco  and  St.  Mary’s,  1927  (O.  W.  Richards). 

52.  Rhyparochromus  antennatus  Schill.  Falmouth  (V.C.H.). 
Land’s  End  Dist.  (E.  D.  Marquand,  Trans.  P.N.H.A.S .,  Yol. 
II,  N.S.,  p.  29-33).  Holmbush  (E.  Power).  ‘Cornwall’  (Butler, 

1923*  p-  tss)- 

53.  Rhyparochromus  praetextatus  H.S.  St.  Ives  (J.  E. 

Mason,  1888;  Saunders,  1892,  p.  36,  and  E.M.M.,  1889,  p.  23). 
‘  Cornwall  ’  (Butler,  1923,  p.  155). 

54.  Rhyparochromus  dilatatus  H.S.  Land’s  End  (C.  W. 

Dale,  in  V.C.H.,  and  Saunders,  1892,  p.  84).  ‘Cornwall’ 
(Butler,  1923,  p.  156). 
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55-  Rhyparochromus  chiragra  F.  ‘  Cornwall,  Scilly  ’ 
(V.C.H.).  This  is  probably  G.  C.  Champion’s  capture  on  St. 
Mary’s,  July,  1897  (see  E.M.M. ,  1897,  p.  220). 

56.  Ischnocoris  angustulus  Bohm.  Whitsand  Bay,  May, 
1911,  fifteen  specimens  wfith  Formica  rufa  L.  (J.  H.  Keys). 
‘  Cornwall  ’  (Butler,  1923,  p.  159). 

Scilly.  Tresco,  1930  (O'.  W.  Richards). 

57.  SVIacrodema  micropterum  Curt.  Land’s  End(C.  W.  Dale, 
Trans.  P.N.H.A.S.,  Vol.  Ill,  N.S.,  p.  270).  Penzance  (E.  D. 
Marquand,  V.C.H.).  Near  St.  Ives,  Sept.,  1888  (J.  E.  Mason, 
E.M.M. ,  1889,  p.  237).  Bodmin  and  Truro  ( V.C.H. ).  ‘  Corn¬ 
wall  ’  (Butler,  1923,  p.  160). 

58.  Plinthisus  brevipennis  Latr.  St.  Ives  and  Scilly  (J.  E. 
Mason  in  V.C.H.  See  also  E.M.M.,  1889,  p.  238).  ‘  Cornwall 
and  Scilly  ’  (Butler,  1923,  p.  161). 

Scilly.  Tresco,  July,  1897  (G.  C.  Champion,  E.M.M.,  1897, 
p.  220).  Polperro  (Rev.  T.  A.  Marshall,  V.C.H.  and  Saunders, 
1892,  p.  91).  Whitsand  Bay  and  Lizard  (J.  H.  Keys). 

59.  Acompus  ryfipes  Wolff.  Land’s  End  (C.  W.  Dale; 
Saunders,  1892,  p.  93).  ‘  Cornwall  ’  (Butler,  1923,  p.  163). 

60.  Stygnocoris  rusticus  Fall.  ‘  Cornwall  ’  (Butler,  1923,  p. 
t 63 ) .  Lelant  Towans,  Aug.,  1924  (O.  W.  Richards). 

Scilly.  1925  (K.  G.  Blair). 

61.  Stygnocoris  pedestris  Fall,  (^sabulosus  Schill.).  Land’s 
End  D'ist.  (E.  D.  Marquand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S., 
pp.  29-33).  Near  St.  Ives  and  Hayle,  Sept.,  1888  (J.  E.  Mason, 
E.M.M.,  1889,  pp.  237-8).  Not  uncommon  at  St.  Ives,  Carbis 
Bay  and  on  the  Goonhilly  Downs  (A.T.).  Whitsand  Bay  (J.  H. 
Keys).  Zennor,  Aug.,  1924  (O.  W.  Richards).  Rosudgeon, 
Sept.,  1931  (W.  E.  China). 

62.  Stygnocoris  fuligineus  Geoff.  (  =  arenarius  Hahn.). 
Rather  common.  Land’s  End  (E.  D.  Marquand,  Trans.  P.N. 
H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  St.  Ives  Dist.,  Sept.,  1888 
(J.  E.  Mason,  E.M.M.,  1889,  pp.  237-8).  Lizard  and  Tregantle 
(J.  H.  Keys).  Constantine  Sands,  near  Padstow,  Sept.,  1919 
(G.  E.  Hutchinson).  St.  Ives,  Carbis  Bay,  Lelant  Towans  (A.T.). 
‘  Cornwall  ’  (Butler,  1923,  p.  166). 

Scilly.  St.  Mary’s,  Dec.,  1865  (T.  J.  Bold,  E.M.M.,  1866, 
p.  207)  ;  July,  1897  (G.  C.  Champion,  E.M.M.,  1897,  p.  220) ; 
July,  1925  (K.  G.  Blair).  St.  Mary’s,  1927,  and  Castle  Bryher, 
1930  (O.  W.  Richards). 

63.  Peritrechus  ntlbilus  Fall.  River  Gannel  and  Newquay 
(V.C.H.).  ‘Cornwall’  (Butler,  1923,  p.  169). 

Scilly.  1925  (K.  G.  Blair). 

64.  Peritrechus  geniculatns  Hahn.  Lizard  (J.  H.  Keys). 
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65.  Peritreetius  sylvestris  F.  (^lunsger  Schill.).  ‘  Cornwall  ’ 
(Rev.  T.  A.  Marshall ;  Saunders,  1892,  p.  96).  Downderry  (G.  C. 
Bignell ;  Saunders,  1892,  p.  96).  Whitsand  Bay  and  Lizard 
(J.  H.  Keys).  Lezant,  Aug.,  1919  (A.  V.  Mitchell).  Porthscatho 
and  Falmouth  ( V.C.H. ).  ‘Cornwall’  (Butler,  1923,  p.  169). 

Scilly.  St.  Ives  and  Scilly,  i883  (J.  E.  Mason;  Saunders, 
1892,  p.  96;  E.M.M.,  1889,  pp.  237-8).  July,  1897  (G.  C. 
Champion,  1897,  p.  220).  Castle  Bryher,  1930  (O.  W. 

Richards). 

66.  Trapezorcotus  arenarius  L.  (  =  agrestes  Fall.).  Land’s 
End  Dist.  (E.  D.  Marquand,  Trans.  P.N .H .A.S Vol.  II,  N.S., 
pp.  29-33).  St.  Ives,  one  example,  18.iii.1929;  a  second,  21. iv. 
1930'  (A.T.).  Holmbush  (E.  Power).  ‘  Cornwall  ’  (Butler,  1923, 
p.  170). 

67.  Trapezonotus  ullrichi  Fieb.  Taken  by  the  Rev.  T.  A. 
Marshall  in  the  summer  of  1891  on  cliffs  near  Boscastle  ( E.M.M. , 
1892,  p.  8).  This  appears  to  be  the  only  known  habitat  in  the 
British  Isles  for  this  species.  ‘  Cornwall  ’  (Butler,  1923,  p.  171). 

68.  CaEyptOHOtys  rolandri  L.  Found  in  July,  1901,  under 
some  blown  hay  near  Liskeard  (V.C.H.).  ‘  Cornwall  ’  (Butler, 
1923,  p.  171). 

Scilly.  St.  Mary’s,  1925  and  1927  (O'.  W.  Richards). 

69.  AphariUS  lynceus  F.  St.  Ives  (J.  E.  Mason;  Saunders, 
1892,  p.  102).  Lelant  Towans,  four  examples,  on  1 7 . viii .  1927, 
2.v iii.1928,  27. v. 1930,  26. vi. 1930  (A.T.).  ‘Cornwall’  (Butler, 
1913,  P-  J72). 

70.  Aphamis  pirsi  L.  Land’s  End  (C.  W.  Dale;  V.C.H.  ; 
Saunders,  1892,  p.  103).  Lelant  Towans,  two  examples,  27. vi. 
1928  and  2. viii.  1928  (A.T.). 

71.  Aphanus  aEhoacummatus  Goeze.  Tregantle  (J.  H.  Keys). 

72.  BeosiiS  mantimus  Scop.  Taken  by  Saunders  at  Kynance 
Cove  and  Whitsand  Bay,  13th  Sept.,  1871  (E.M.M.,  1871,  p. 
no).  Near  Land’s  End,  no  date  (Saunders,  1892,  p.  105).  Whip 
sand  Bay,  Aug.,  1875  (J.  J.  Walker;  E.M.M.,  1875,  p.  108). 
St.  Ives  and  Hayle,  1888  (E.M.M.,  1889,  p.  257,  and  Saunders, 
1892,  p.  105).  On  the  Cornish  coast,  under  Silene  maritima 
(Rev.  T.  A.  Marshall ;  Saunders,  1892,  p.  105).  Porthscatho, 
Aug.,  1897  (G.  C.  Champion,  E.M.M.,  1897,  p.  214).  St.  Merryn, 
July,  1925  (K.  G.  Blair).  Boscastle,  Gerrans,  Downderry,  Whit- 
sands,  Tregantle  and  the  Lizard  (J.  H.  Keys).  Hayle  Towans, 
Sept.,  1926  (A. T.).  ‘Cornwall’  (Butler,  1923,  p.  175). 

73.  Emblethis  verlbasci  F.  ‘  Cornwall  ’  (Butler,  1923,  p.  176), 
Sennen  Cove,  one  example,  July,  1928  (J.  H.  Keys). 

Scilly.  Tresco  (G.  C.  Champion;  V.C.H.;  E.M.M.,  1897, 
p.  220).  Taken  also  on  the  Islands  by  K.  G.  Blair,  1919  to  1932, 
and  on  St.  Mary’s,  1925,  by  O.  W.  Richards. 


74-  Eremocoris  podagricus  F.  Millook  (Rev.  G.  L.  Allen  in 
V.C.H.).  ‘Cornwall’  (Butler,  1923,  p.  177). 

75.  Drymus  sylwatacus  F.  Apparently  common.  St.  Ives, 
Carbis  Bay,  Lelant  Towans  (A.T.).  Rosudgeon,  Sept.,  1931 
(W.E.  China).  ‘  Cornwall’  (Butler,  1923,  p.  181). 

76.  Drymus  piceus  Flor.  Zennor,  26.  viii.  1924  (O.  W. 
Richards). 

77.  Drymus  brunneus  Sahlbg.  St.  Ives  and  Hayle  Dist., 
Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  237). 

78.  Taphropeltus  (^Gtochiius)  contractus  H.S.  ‘Cornwall’ 
( V.C.H .  and  Butler,  1923,  p.  184). 

79.  Scolopostethus  affinis  Schill.  (  =  adjunctus  D.  and  S.). 
Land’s  End  Dist.  (E.  D.  Marquand,  Trans.  P.N.H.A.S.,  Vol. 
II,  N.S.,  pp.  29-33).  Downderry,  abundant  on  shore  at  base  of 
cliffs  on  Aug.  8th,  1900  (J.  H.  Keys).  St.  Ives  and  Carbis  Bay 
(A.T.).  ‘Cornwall’  (V.C.H.  and  Butler,  1923,  p.  188). 

Scilly.  1927  (O.  W.  Richards). 

80.  Scolopostethus  thomsom  Reuter.  ‘Cornwall’  (V.C.H. 
and  Butler,  1923,  p.  189). 

81.  Scolopostethus  cfecoratus  Hahn.  St.  Ives  and  Hayle 
Dists.,  Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  237).  Whit- 
sands  and  Lizard  (J.  H.  Keys).  Gurnards  Head,  St.  Ives  and 
Carbis  Bay  (A.T.).  ‘  Cornwall’  (Butler,  1923,  p.  190). 

Scilly.  1919  to  1932  (K.  G.  Blair).  Also  in  V.C.H. 

82.  Scolopostethus  grandis  Horv.  Carbis  Bay,  one  example, 
24.iii.1928  (A.T.). 

Scilly.  Tresco,  1930  (O.  W.  Richards). 

83.  Gastrodes  ferrugineus  L.  Kirkhampton  and  Doublebois 
on  Scots  Pine  (V.C.H.).  ‘Cornwall’  (Butler,  1923,  p.  192). 

TlNGIDID'AE. 

84.  Piesma  quadrata  Fieb.  Liskeard,  Doublebois,  Falmouth 
(V.C.H.).  Whitsands,  Wivelscombe,  Millbrook  (J.  H.  Keys). 
Lamorna  Cove,  Aug.,  1924  (O.  W.  Richards).  ‘Cornwall’ 
(Butler,  1923,  p.  197). 

Scilly.  Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  238). 
St.  Mary’s  and  Innisvouls,  1927  (O.  W.  Richards). 

85.  Piesma  maculata  Lap.  (  =  capitata  Wolff).  Millook 
(V.C.H.).  ‘  Cornwall  ’  (Butler,  1923,  p.  197). 

86.  Serenthia  laeta  Fall.  Wivelscombe  near  Saltash,  June, 
1915,  in  quantity  (J.  H.  Keys). 

87.  Acalypta  (Orthostira  Fieb.)  brunnea  Germ.  Coombe 
Valley,  Kilkhampton,  and  Millook  (V.C.H.).  A  specimen  in  the 
Butler  Coll.  (Brit.  Mus.)  from  Camelford,  Aug.,  1908  (no  name, 
teste  W.  E.  China).  ‘  Cornwall  ’  (Butler,  1923,  p.  202). 
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88.  Acalypta  carmata  Panz.  ‘  Cornwall  ’  (Butler,  1923,  p. 
20  2). 

89.  Acaiypta  parvula  Fall.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S. ,  Vol.  II,  N.S.,  pp.  29-33).  Tregantle 
(J.  H.  Keys).  Specimen  in  Butler  Coll.  (Brit.  Mus.)  from  Camel- 
ford,  Aug-.,  1908  ( teste  W.  E.  China).  Lelant  Towans,  19. viii. 
1924  (O.  W.  Richards).  ‘  Cornwall  ’  (Butler,  1923,  p.  205). 

90.  Oictyonota  tricorms  Schr.  (  =  crassicornis  Fall.) .  Taken 

by  Mr.  J.  H.  Keys  at  The  Lizard,  June,  1919;  Sennen  Cove, 
three  examples,  July,  1928,  and  Tregantle,  two  examples,  Oct., 
1911.  ‘  Cornwall  ’  (Butler,  1923,  p.  205). 

91.  Dictyonota  strictanocera  Fieb.  Liskeard,  on  firs  and 
pines  ( V.C.H. ).  Lezant,  Aug.,  1919  (A.  V.  Mitchell).  ‘Corn¬ 
wall  ’  (Butler,  1923,  p.  207). 

92.  Derephysia  foliacea  Fall.  St.  Ives  and  Hayle  Dists., 

Sept.  1888  (J.  E.  Mason,  1889,  p.  237).  Lezant,  Aug., 

1919  (A.  V.  Mitchell).  ‘Cornwall’  ( V.C.H. ). 

93.  Lasiacantha  capucina  Germ.  Lizard,  June,  1919  and 

1920  (J.  H.  Keys,  E.M.M.,  1919,  p.  203).  Taken  in  the  same 

locality  by  Mr.  E.  C.  Bedwell  on  Oct.  1st,  1932.  ‘  Cornwall  ’ 

(Butler,  1923,  p.  209). 

94.  Tingis  ampliata  H.S.  ‘Cornwall’  (V.C.H.  and  Butler, 
p.  210). 

95.  Tingis  cardui  L.  Land’s  End  Dist.  (E.  D.  Marquand, 
Trans.  P .N.H .A.S. ,  Vol.  II,  N.S.,  pp.  29-33).  Near  St.  Ives, 
from  a  hedge  of  mixed  vegetation,  not  on  thistles,  Sept.,  1888 
(J.  E.  Mason,  E.M.M.,  1889,  p.  237).  St.  Ives  and  Carbis  Bay, 
common  on  thistles  (A.T.).  ‘Cornwall’  (Butler,  1923,  p.  211). 

Scilly.  Tresco,  July,  1897  (G.  C.  Champion,  E.M.M.,  1897, 
p.  220). 

96.  Monanthia  himuili  F.  Helston  and  Loe  Pool,  June,  1919 
(J.  H.  Keys). 

97.  Physatochiia  dumetorum  H.S.  ‘  Cornwall  ’  (V.C.H.  and 
Butler,  1923,  p.  214). 

Aradidae. 

98.  Aradus  depresses  F.  ‘Cornwall’  (V.C.H.). 

Hebridae. 

99.  Hebrus  pusiilns  Fall.  Taken  by  J.  H.  Keys  at  the  Lizard 
in  June,  1921,  and  in  quantity,  June,  1924. 

Hydrometridae. 

100.  Aepophilus  bonnairei  Sign.  The  first  specimens  of  this 
submarine  Hemipteron  taken  in  England  were  found  near  Pol- 
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perro  in  1879  by  Mr.  F.  Smith.  A  second  colony  was  discovered 
by  Mr.  E.  D.  Marquand  in  1886  at  Mousehole,  near  Penzance 
(Trans.  P.N .H .A  .S. ,  Vol.  II,  N.S.,  pp.  285-6).  It  has  since 
been  taken  singly  at  Looe  in  1922  by  Mr.  G.  C.  Champion  ;  and 
was  found  in  numbers  at  The  Lizard  in  Sept.,  1927,  by  Mr.  ].  H. 
Keys.  It  has  also  been  taken  by  Mr.  J.  le  B.  Tomlin,  18. iv.  1915. 
For  the  complete  history  of  this  interesting  addition  to  the 
British  List,  the  following  should  be  consulted  :  1881, 

pj  145;  1887,  p.  169;  1897,  P-  2 1 4  J  1915,  p-  170.  ‘Cornwall’ 
(Butler,  1923,  pp.  231  and  234). 

101 .  HycSrometra  stagnor™  L.  Land’s  End  Dist.  (E.  D. 
Marquand,  Trans.  P.N .H,A  .S .,  Vol.  II,  N.S. ,  pp.  29-33  ;  Butler, 
1923,  p.  237).  Common  at  St.  Ives  and  Carbis  Bay  (A.T.). 

Scilly.  Taken  by  K.  G.  Blair  1919  to  1932,  and  O.  W. 
Richards  1927. 

102.  Velia  currens  F.  Common.  ‘  Cornwall  ’  (Butler,  1923, 
p.  244).  The  V.C.H.  records  that  a  fully-developed  form  was 
taken  near  Tintagel  (no  date). 

Scilly.  1925  and  1927  (O.  W.  Richards). 

103.  Cerris  najas  De  G.  ‘Cornwall’  (V.C.H.  and  Butler, 
:923,  P-  249)- 

104.  Cerris  thoraciGUS  Schum.  Taken  by  J.  E.  Mason,  Sept., 

1888,  near  St.  Ives  and  Hayle  (E.M.M.,  1889,  p.  237).  ‘  Corn¬ 

wall  ’  (V.C.H.  and  Butler,  1923,  p.  250).  Marazion  Marsh,  lulv, 
1925  (O.  W.  Richards). 

105.  Cerris  gibbifer  Schum.  Land’s  End  Dist.  (E.  D.  Mar¬ 
quand,  Trans.  P.N.H.A^.S.,  Vol.  II,  N.S.,  pp.  29-33).  St.  Ives 
(A.T.).  ‘Cornwall’  (Butler,  1923,  p.  251). 

106.  Cerris  iacystris  L.  Land’s  End  Dist.  (E.  D.  Marquand, 
Trans.  P.N.H.A.S. ,  Vol.  II,  N.S.,  pp.  29-33). 

107.  Cerris  argentatus  Schum.  Several  in  a  meadow,  Salt- 
mills,  Saltash,  May  24th  (G.  C.  Bignell  in  V.C.H.).  ‘Cornwall’ 
(Butler,  1923,  p.  254). 

108.  Cerris  odontogaster  Zett.  ‘Cornwall’  (V.C.H.  and 
Butler,  1923,  p.  255). 

Reduviidae. 

109.  PEoiarioia  vagabynda  L.  Tintagel,  Aug.,  1908  (E.  A. 
Butler). 

no.  Reduvius  personally  L.  Falmouth  (V.C.H.).  ‘Corn¬ 
wall  ’  (Butler,  1923,  p.  264). 

in.  Goranus  subapterus  De  G.  Land’s  End  (Dale  ;  Saunders, 
1892,  p.  163).  Falmouth,  heathy  places  (V.C.H.).  Land’s  End, 
one  example,  July,  1928  (J.  H.  Keys).  ‘Cornwall’  (Butler, 
1923,  p.  265). 
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1 12.  IMafoss  lativentris  Bohm.  Widely  distributed  and  not  un¬ 
common.  St.  Ives  and  Hayle  districts,  Sept.,  1888  (J.  E.  Mason, 

1889,  p.  237).  Porthcothan  Bay,  where  Mr.  Donis- 
thorpe  found  a  larva  amongst  workers  of  Formica  fusca  L., 
var.  glebraria  Nyl.  (E.M.M.,  June,  1921),  and  larvae  also  in 
nests  of  Formica  sanguined  Latr.  (Butler,  1923,  p.  274).  Whit- 
sands,  Tregantle,  Loe  Bar,  Helston  (J.  H.  Keys).  Port  Gaverne 
and  Port  Quin,  1919  (G.  E.  Hutchinson).  Gurnards  Head,  Aug. , 
1924  (O1.  W.  Richards).  Looe,  July,  1930  (D.  E.  Kimmins).  St. 
Ives  and  Carbis  Bay  (A.T.). 

1 13.  Mabss  major  Costa.  Rather  common.  St.  Ives  Dist. 
(J.  E.  Mason,  1888;  E.M.M.,  1889,  p.  257).  St.  Ives,  Carbis 
Bay  and  Lelant  (A.T.).  St.  Germans  Hut  (J.  H.  Keys).  St. 
Endelion,  Aug.,  1919,  and  Constantine  Sands,  near  Pads, tow, 
Sept.,  1919  (G.  E.  Hutchinson).  ‘Cornwall  ’  (Butler,  1923,  p.  277). 

Scilly.  St.  Mary’s,  1925  and  1927  (O.  W.  Richards). 

114.  Nabis  limbatus  Dahlbm.  ‘Cornwall’  (F.C.H.,  and 
Butler,  1923,  p.  281). 

1 15.  EMabis  lerus  L.  St.  Ives  Dist.,  Sept.,  1888  (j.  E.  Mason, 
E.M.M.,  1889,  p.  237).  Whitsands  (J.  H.  Keys).  St.  Teath, 
Sept.,  1919(6.  E.  Hutchinson). 

Scilly.  (J.  E.  Mason,  1888;  E.M.M.,  1889,  p.  238).  St. 
Mary’s,  1927  (O.  W.  Richards).  ‘Cornwall  and  Scilly  ’  (Butler, 
1923,  p.  284). 

1 16.  fslabis  rugosus  L.  St.  Ives  Dist.,  1888  (J.  E.  Mason, 
E.M.M.,  1889,  p.  237).  St.  Ives,  Carbis  Bay,  Lelant,  Goon- 
hilly  Downs  (A.T.).  Tregantle  (J.  H.  Keys).  Port  Isaac,  Port 
Gaverne,  Port  Endell,  all  1919  (G.  E.  Hutchinson).  P®rtheras 
Cove,  Aug.,  1932  (W.  E.  China). 

Scilly.  1919  to  1932  (K.  G.  Blair).  St.  Mary’s,  1930  (O.  W. 
Rchards).  ‘Cornwall  and  Scilly’  (Butler,  1923,  p.  286). 

1 17.  Nabis  ericetonim  Schultz.  St.  Ives  Dist.,  1888  (J.  E. 
Mason,  E.M.M.,  1889,  p.  237).  St.  Minver,  Aug.,  1919  (G.  E. 
Hutchinson).  Rosudgeon,  Sept.,  1931  (W.  E.  China).  ‘Corn¬ 
wall  ’  (Butler,  1923,  p.  287). 

Saldidae, 

1 18.  Saida  littoralis  L.  Falmouth  ( V.C.H. ).  Downderry, 
Mouth  of  Seaton  River,  Wivelscombe  Creek,  near  Saltash  (J.  H. 
Keys).  ‘Cornwall’  (Butler,  1923,  p.  108). 

1 19.  Acanthia  orthochila  Fieb.  Whitsand  Bay,  Aug.,  1875 
(J-  J-  Walker,  E.M.M.,  1875,  p.  108).  Penzance  (Billups; 
Saunders,  1892,  p.  176).  Zennor,  Aug.,  1924  (O.  W.  Richards). 
Carbis  Bay,  St.  Ives,  Lelant,  Goonhilly  Downs  (A.T.).  Nans- 
tallon  (J.  Holyoake) . 
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120.  Acanthia  sanatoria  L.  ‘  Cornwall’  (C.  W.  Dale,  Trans. 
P.N.H.A.S.,  Vol.  Ill,  N.S.,  p.  270).  Lelant  (J.  E.  Mason, 
Sept.,  1888,  E.M.M.,  1889,  p.  237).  Near  Ince  Castle,  Saltash, 
June,  1915  (J.  H.  Keys).  River  Camel,  near  St.  Teath,  Sept., 
1919  (G.  E.  Hutchinson).  Zennor,  Aug-.,  1924  (O.  W.  Richards). 

Scilly.  St.  Mary’s,  Dec.,  1865  (T.  J.  Bold,  E.M.M.,  1866, 
p.  207).  ‘  Far  from  margin  of  tides,  did  not  affect  mud  flats  ’ 

(J.  E.  Mason,  E.M.M,.,  1889,  p.  238).  Tresco,  1925  and  1927 
(O.  W.  Richards). 

121.  Acanthia  c-aibum  Fieb.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  St.  Teath 
i.ix.1919  (G.  E.  Hutchinson).  4  Cornwall  ’  (Butler,  1923,  p.  295). 

122.  Acanthia  paiiipes  F.  St.  Ives  Dist.,  Sept.,  1888  (J.  E. 
Mason,  E.M.M. ,  1889,  p.  237).  Wivelscombe  Creek,  10.viii.191c; 
(J.  H.  Keys). 

Scilly.  Nov.,  1890  (C.  W.  Dale,  Trans.  P.N.H.A.S.,  Vol. 
Ill,  N.S.,  p.  270,  and  E.M.M.,  1890,  p.  328).  ‘  Cornwall  ’ 

(Butler,  1923,  p.  300). 

123.  HalosaicHa  Sateralis  Fall.  This  apparently  local  species 
has  been  taken  chiefly  by  Mr.  J.  E.  Mason  in  the  Hayle  and  St. 
Ives  districts.  In  the  Lelant  Estuary  it  was  plentiful  on  mud 
covered  by  the  spring]  tides  for  more  than  two  hours  at  a  time. 
He  took  it  also  in  the  Scilly  Isles,  Sept.,  1888,  under  similar 
circumstances  (see  E.M  .M. ,  1889,  PP-  237~8,  and  Saunders,  1892, 
p.  175).  Falmouth  (V.C.H.).  ‘Cornwall’  (Butler,  1923,  p.  300). 

124.  Chartoscirta  cincta  H.S.  Land’s  End  Dist.  (Dale; 
Saunders,  1892,  p.  184;  Trans.  P.N.H.A.S.,  Vol.  Ill,  N.S., 
p.  270).  Marazion  (V.C.H.).  Lizard,  June,  1921  (J.  H.  Keys). 
‘  Cornwall  ’  (Butler,  1923,  p.  302). 

125.  Chartosciita  cocksi  Curt.  The  Lizard  (J.  H.  Keys). 

Ceratocombidae. 

126.  Ceratocombus  coleoptratus  Zett.  ‘  Cornwall  ’  (Butler, 
:923>  P-  3°6)- 

ClMICIDAE. 

127.  Gimex  lectularius  L.  Common.  ‘  Cornwall  ’  (Butler, 
I923.  P-  310)- 

128.  Gimex  columbariys  Jen.  ‘Cornwall’  ( V.C.H .  and 
Butler,  1923,  p.  319). 

Anthocoridae. 

129.  Lyctocoris  campestras  F.  ‘  In  the  Valley  of  the  Lynher  ’ 
( V.C.H. ).  St.  Ives  and  Carbis  Bay,  Idless  near  Truro  (A.T.). 
‘Cornwall’  (Butler,  1923,  p.  324). 

Scilly.  Castle  Bryher,  Innisvouls  and  Illiswilsig*,  1927(0.  W. 
Richards). 
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130.  Piezostethus  gaiactinus  Fieb.  ‘  Cornwall  ’  ( V.C.H .  and 
Butler,  1923,  p.  325). 

131.  Piezostethus  cursitans  Fall.  ‘Cornwall’  (V.C.H.  and 
Butler,  1923,  p,  326). 

132.  Temnostethus  pusSIEus  H.S. 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

133.  Anthocoris  confusus  Reut.  ‘  Cornwall  ’  (Butler,  1923, 

p-  329)- 

134.  Anthocoris  nemoralis  F.  ‘  Cornwall  ’  (Butler,  1923,  p. 
33°). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

135.  Anthocoris  gailarum-uimi  De  G.  ‘  Cornwall  ’  (Butler, 

1923.  p-  331)- 

136.  Anthocoris  tiemorum  L.  The  commonest  species.  St. 
Ives  Dist. ,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  237).  St.  Ives, 
Carbis  Bay,  Lelant  and  Bodmin  (A.T.).  Rosudgeon,  Sept.,  1931 
(W.  E.  China).  ‘  Cornwall  ’  (Butler,  1923,  p.  335). 

137.  Acompocoris  pygmaeus  Fall.  ‘Cornwall’  (V.C.H.  and 
Butler,  1923,  p.  335). 

138.  Triphleps  nigra  Wolff.  Newquay  (V.C.H.).  Tregantle, 
four  on  Cakile,  Oct.,  1911  (J.  H.  Keys).  ‘Cornwall’  (Butler, 
l923,  P-  337)- 

Scilly.  St.  Mary’s,  .1927  (O.  W.  Richards). 

139.  TriphSeps  majuscula  Reut.  Botus  Fleming  (V.C.H.). 

‘  Cornwall  ’  (Butler,  1923,  p.  337). 

140.  Triphieps  minuta  L.  ‘Cornwall’  (V.C.H.  and  Butler, 
•923.  P-  339)- 


Microphysidae. 

141.  Microphysa  elegantuia  Baer.  ‘Beaten  out  of  White¬ 
thorn  hedge,  Botus  Fleming’  (G.  C.  Bignell  in  V.C.H.).  Lis- 
keard,  Malpas  (V.C.H.).  ‘Cornwall’  (Butler,  1923,  p.343). 

142.  SVIyrmedobia  distinguenda  Reut.  ‘  Cornwall  ’  (Butler, 

T923>  P-  343)- 

143.  SVIyrmedobia  bedweSEi  China.  Discovered  by  E.  C.  Bed- 
well  at  the  Lizard,  at  roots  of  thyme  along  the  cliffs.  Two 
brachypterous  specimens,  i.x.1932  (E.M.M.,  Jan.,  1933). 

144.  SVIyrmedobia  coleoptra&a  Fall.  The  Lizard,  Sept.,  1922, 
five  examples  (J.  H.  Keys,  E.M.M.,  1923,  p.  68).  ‘  Cornwall  ’ 
(Butler,  1923,  p.  345). 

145.  SVSyrmedobia  inconspicua  D.  &  S. 

Scilly.  Tresco,  July,  1897  (G.  C.  Champion,  E.M.M.,  1897, 
p.  220). 
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Capsidae. 

146.  Acetrcpis  gimmerthali  Flor.  The  Lizard,  June,  1919 

(j.  H.  Keys). 

147.  Stenodema  caScaratum  Fall.  Common.  Land’s  End 
Dist.  (E.  D.  Marquand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp. 
29-33).  St.  Ives  Dist.,  Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889, 
p.  237).  The  Lizard,  June,  1924  (J.  H.  Keys).  Carbis  Bay,  St. 
Erth  and  Calenick,  near  Truro  (A.T.).  Rosudgeon,  Sept.,  1931 
(W.  E.  China).  ‘  Cornwall’  (Butler,  1923,  p.  254). 

148.  Sienodema  laeyigatum  L.  Very  common.  St.  Ives  Dist., 
Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  237).  Zennor  and 
Morvah,  Aug.,  1924  (O.  W.  Richards).  St.  Ives,  Lelant,  Carbis 
Bay,  St.  Erth  (A.T.).  Goonhilly  Downs,  Lizard  Dist.,  Pencale- 
nick  and  Idless,  near  Truro  (A.T.).  Tregantle,  Oct.,  1911  (J.  H. 
Keys).  ‘  Cornwall  ’  (Butler,  1923,  p.  358).  Portheras  Cove, 
Aug.,  1933,  and  Rosudgeon,  Sept.,  1931  (W.  E.  China). 

149.  Stenodema  SioBsatum  F.  Locally  common.  St.  Ives 
Dist.,  Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  237).  St. 
Ives  and  Carbis  Bay  (A.T.).  ‘  Cornwall  ’  (Butler,  1923,  p.  360). 

150.  Notostira  erratica  L.  St.  Ives  Dist.,  Oct.,  1886  (J.  E. 
Mason,  E.M.M.,  1889,  p.  237).  Rock,  21.viii.1919  (G.  E. 
Hutchinson).  ‘Cornwall’  ( V.C.H .  and  Butler,  1923,  p.  362). 

151.  iVSegaloceraea  linearis  Fuess.  St.  Ives  (J.  E.  Mason; 
Saunders,  1892,  p.  224).  ‘  Cornwall  ’  (Butler,  1923,  p.  363). 

152.  Trigonotylus  ryfficorms  Geoff.  St.  Ives  Dist.,  Sept., 
1888  (J.  E.  Mason,  E.M.M.,  1889,  P-  237)-  Rosudgeon,  Sept., 
1931  (W.  E.  China). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

153.  iV3iris  femjgatus  Fall.  The  Lizard  (J.  H.  Keys).  St. 
Ives,  Carbis  Bay,  Land’s  End,  Marazion  (A.T.).  ‘  Cornwall  ’ 
(Butler,  1923,  p.  371). 

154.  EV1  iris  dolobratus  L.  ‘Cornwall’  (Butler,  1923,  p.  374). 

155.  Lopus  flavcmarginatltS  Don.  Polperro  (Rev.  T.  A.  Mar¬ 
shall  ;  Saunders,  1892,  p.  233).  ‘  Cornwall  ’  (Butler,  1923,  p.  377). 

156.  Lopus  SUicatliS  Fieb.  Tregantle  (J.  H.  Keys).  ‘Corn¬ 
wall  ’  (Butler,  1923,  p.  377). 

157.  Paritiisus  tisnscatus  F.  ‘  Cornwall  ’  (V.C.H.  and  Butler, 
x923>  P-  38°)- 

158.  Mmdius  qyadnvirgatus  Costa.  Taken  by  E.  A.  Butler 
at  Tintagel,  Aug.,  1908  (Butler  Coll.).  Botus  Fleming  (Rev. 
T.  A.  Marshall;  Saunders,  1892,  p.  233).  Lezant,  Aug.,  1919 
(A.  V.  Mitchell).  Port  Isaac,  15.viii.1919  (G.  E.  Hutchinson). 
‘  Cornwall  ’  (Butler,  1923,  p.  280). 
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i59-  Phytocoris  poptili  L.  Botus  Flemming*  (teste  J.  H. 
Keys).  ‘  Cornwall  ’  (Butler,  1923,  p.  331). 

160.  Phytocoris  tiliae  F.  St.  Ives  Dist.,  Sept.,  1888  (J.  E. 
Mason,  E.M.M.,  1889,  p.  237).  Carbis  Bay,  one  example, 
15. ix. 1932,  and  Lelant,  one  .example,  22. ix. 1927  (A.T.).  ‘Corn¬ 
wall  ’  (Butler,  1923,  p.  384). 

161.  Phytocoris  longiper&nis  Flor.  Land’s  End  Dist.  (E.  D. 

Marquand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  St¬ 
ives  Dist.  (J.  E.  Mason,  1889,  p.  237;  Saunders,  1892, 

p.  236).  St.  Teath,  26.viii.  1919  (G.  E.  Hutchinson).  Rosudgeon, 
Sept.,  1931  (W.  E.  China).  ‘  Cornwall  ’  (Butler,  1923,  p.  385). 

162.  Phytocoris  reuteri  Saund.  ‘  Newquay,  appeared  in  a 
small  orchard,  1900  ’  ( V.C.H. ).  ‘  Cornwall  ’  (Butler,  1923,  p.  387). 

163.  Phytocoris  varipes  Bohm.  Whitsands  (J.  H.  Keys). 

St.  Teath  and  Port  Isaac,  on  thistles,  Aug.,  1919  (G.  E.  Hutchin¬ 
son).  Carbis  Bay  and  Lelant  Towans  (A.T.).  ‘  Cornwall  ’ 

(V.C.H.  and  Butler,  1923,  p.  388). 

164.  Phytocoris  ulmi  L.  Land’s  End  Dist.  (E.  D.  Marquand, 
Trans.  P.N .H.A  .S .,  Vol.  II,  N.S.,  pp.  29-33).  Port  Isaac,  Aug., 
1919  (G.  E.  Hutchinson).  ‘Cornwall’  (Butler,  1923,  p.  390). 

165.  EVSegacoelum  infusum  H.S.  ‘Cornwall’  (V.C.H.  and 
Butler,  1923,  p.  391). 

166.  Adeiphocoris  lineolatus  Goeze.  (  =  chenopodii  Fall.). 

Common.  Land’s  End  Dist.  (E.  D.  Marquand,  Trans.  P.N. 
H.A.S.,  Vol.  II,  N.S.,  pp.  29,-33).  St-  Ives,  Carbis  Bay  and 
Lelant  (A.T.).  ‘  Cornwall  ’  (Butler,  1923,  p.  394). 

167.  Gaiocoris  norvegicus  Gmel.  (  =  fcipunctatus  F.).  St. 
Ives  Dist.,  Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  237). 
Tintagel,  Aug.,  1908  (E.  A.  Butler).  Zennor,  Aug.,  1924  (O.  W. 
Richards).  St.  Merryn,  July,  1925  (K.  G.  Blair).  Rosudgeon, 
Sept.,  1931  (W.  E.  China).  St.  Ives,  Carbis  Bay,  Lelant,  St. 
Erth,  Marazion,  Truro  and  Dist.  (A.T.). 

Scilly.  Rosvear  and  St.  Mary’s,  1927  (O.  W.  Richards). 
*  Cornwall  ’  (Butler,  1923,  p.  398). 

168.  Gaiocoris  roseomaculatus  De  G.  Land’s  End  Dist.  (E. 
D.  Marquand,  Trans.  P.N.H .A  .S . ,  Vol.  II,  N.S.,  pp.  29-33). 
Port  Isaac,  Aug.,  1919  (G.  E.  Hutchinson).  Hayle,  Aug.,  1926, 
and  Goon  hilly  Downs,  1930  (A.T.).  Rosudgeon,  Sept.,  1931 
(W.  E.  China).  ‘Cornwall’  (Butler,  1923,  p.  399). 

169.  Gaiocoris  fulvomaculatus  De  G.  Land’s  End  Dist.  (E. 

D.  Marquand,  Trans.  P.N .H.A.S .,  Vol.  II,  N.S.,  pp.  29-33). 
Botus  Fleming  (Rev.  T.  A.  Marshall;  Saunders,  1892,  p.  240). 

‘  Cornwall  ’  (Butler,  1923,  p.  399). 
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170.  Calocoris  sexguttatus  F.  Whitsand  Bay,  July,  1897 
(J.  H.  Keys).  ‘  Cornwall  ’  (Butler,  1923,  p.  405). 

171.  Gaiocoris  ochromeBas  Gmel.  ‘  Cornwall  ’  (Butler,  1923, 
p.  407). 

172.  Pycnopterna  striata  L.  ‘Cornwall’  ( V.C.H. ,  and 
Butler,  1923,  p.  409). 

173.  Stenotus  fe'motatus  F.  St.  Ives  Dist.,  Sept.,  1888  (J.  E. 
Mason,  E.M.M.,  1889,  p.  237).  St.  Merryn,  July,  1925  (K.  G. 
Blair).  Carbis  Bay,  Lelant  Towans,  Goonhilly  Downs  (A.T.). 
‘  Cornwall  ’  (Butler,  1923,  p.  409). 

174.  PlesioGoris  rugicollis  Fall.  Reported  as  making-  increas¬ 
ingly  severe  attacks  on  apples  and  black  currants  and,  for  the 
first  time,  as  attacking  gooseberries  in  1928  (see  Annual  Re¬ 
ports  of  the  Seale  Hayne  Agr.  College  for  1926-28-jo).  ‘  Corn¬ 
wall  ’  (Butler,  1923,  p.  412). 

175.  Lygus  palbuimiis  L.  Common.  Reported  as  attacking 

potatoes  in  the  county  ( Seale  Hayne  Agr.  College  Report,  1928). 
St.  Ives  Dist.,  Sept.,  1888  (J.  E.  Mason,  1889,  p.  237). 

Tintagel,  Aug.,  1908  (E.  A.  Butler).  St.  Ives,  Carbis  Bay, 
Lelant,  St.  Erth,  in  Truro  Dist.,  Calenick,  Pencalenick  and  St. 
Clement’s  (A.T.).  Rosudgeon,  Sept.,  1931  (W.  E.  China). 

Scilly.  Tresco'  and  St.  Mary’s,  1927  (O.  W.  Richards). 
Tresco,  1919  to  1932  (K.  G.  Blair).  ‘  Cornwall  ’  (Butler,  1923, 

p-  413)- 

176.  Lygus  contaminates  Fall.  St.  Ives  Dist.,  Sept.,  1888 
(J.  E.  Mason;  Saunders,  1892,  p.  250;  E.M.M.,  1889,  P-  237)* 
‘  Cornwall  ’  (Butler,  1923,  p.  414). 

177.  Lygus  viridis  Fall.  ‘Cornwall’  ( V.C.H. ,  and  Butler, 
1923,  p.  415). 

178.  Lyges  lucorum  Mey.  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  Lamorna  Cove,  Aug.,  1924  (O.  W.  Richards).  Rosud¬ 
geon,  Sept.,  1931  (W.  E.  China).  ‘Cornwall’  (V.C.H.  and 
Butler,  1923,  p.  417). 

Scilly.  1927  (O.  W.  Richards). 

179.  Lygus  spsnoSae  Mey.  Calenick  (Truro),  two  examples, 
30.vii.1932;  Lanhydrock  (Bodmin),  one  example,  8.ix.i93o 
(A.T.).  ‘  Cornwall  ’  (Butler,  1923,  p.  418). 

180.  Lygus  pratensis  L.  Tregantle  on  Cakile,  Oct.,  1911 
(J.  H.  Keys).  Carbis  Bay,  7.x.  1929  (A.T.).  Reported  as  in¬ 
juring  potatoes  and  currants  in  1926  ( Seale  Hayne  Agr.  College 
Report,  1928).  ‘  Cornwall  ’  (Butler,  1923,  p.  421). 

Scilly.  Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  238). 

181.  Lygus  rubricatus  Fall.  Valley  of  the  Lynher,  Liskeard 
(V.C.H.).  ‘Cornwall’  (Butler,  1923,  p.  422). 
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182.  Lygus  cervinus  H.S.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N .H.A  .S Vol.  II,  N.S.,  pp.  29-33).  St.  Ives 
Dist.,  Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  237).  Saltash, 
July,  1900  (J.  H.  Keys).  Tintagel,  Aug.,  1908  (A.  E.  Butler). 
St.  Minver,  Aug.,  1919  (G.  E.  Hutchinson).  Lizard,  June,  1921 
(J.  H.  Keys).  Lelant  Towans,  one  example,  Aug.,  1930,  and 
Carbis  Bay,  one  example,  Sept.,  1932  (A.T.).  ‘  Cornwall  ’  (Butler, 
I923>  P-  424)- 

183.  Lygus  campestris  L.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S Vol.  II,  N.S.,  pp.  29-33).  Tintagel, 
Aug.,  1908  (E.  A.  Butler).  St.  Endelion,  Aug.,  1919,  and  St. 
Teath,  Sept.,  1919  (G.  E.  Hutchinson).  St.  Ives,  Carbis  Bay, 
Lelant,  St.  Erth,  Bodmin  and  Truro  Dists. ,  common  (A.T.). 
‘  Cornwall  ’  (Butler,  1923,  p.  426). 

Scilly.  St.  Mary’s,  1925  and  1927  (O.  W.  Richards). 

184.  Lygus  kaSmsi  L.  Tintagel,  Aug.,  1908  (Butler  Coll). 

Pencalenick  (Truro),  several,  Aug.,  1932  (A.T.).  ‘  Cornwall  ’ 

( V.C.H .  and  Butler,  1923,  p.  428). 

Scilly.  Sept.,  1888  (J.  E.  Mason,  1889,  p.  237). 

185.  Camptozygum  pinastri  Fall.  ‘Cornwall’  ( V.C.H. ,  and 
Butler,  1923,  p.  431). 

186.  Poeciloscytus  unifasciatus  F.  St.  Ives  Dist.,  Sept., 
1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  237).  ‘Cornwall’  (Butler, 
!923>  P-  433)- 

187.  Charagochilus  gyllenhala  Fall.  Lezant,  Aug.,  1919  (A. 
V.  Mitchell).  St.  Endelion,  Aug.,  1919  (G.  E.  Hutchinson). 
Rosudgeon,  Sept.,  1931  (W.  E.  China).  Carbis  Bay,  one  ex¬ 
ample,  June,  1932,  and  Calenick  (Truro),  one  example,  Aug., 
1932  (A.T.). 

188.  PoGymerus  nsgritus  Fall.  ‘  Cornwall  ’  (Butler,  1923, 
p.  436). 

189.  Laocoris  tripustuGatus  F.  Common.  St.  Ives  Dist., 

Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  237).  Whitsand 
Bay  and  Wivelscombe  Creek  (J.  H.  Keys).  Port  Quin  (G.  E. 
Hutchinson).  St.  Ives,  Carbis  Bay,  Lelant  and  Truro  Dist. 
(A.T.).  ‘  Cornwall  ’  (Butler,  1923,  p.  439). 

190.  Deraeocoris  ruber  L.  ‘  Cornwall  ’  ( V.C.H. ,  and  Butler, 
*923>  P-  443)- 

191.  Deraeocoris  scutelSaris  F.  ‘Cornwall’  (V.C.H.,  and 
Butler,  1923,  p.  444). 

192.  Capsus  ater  L.  Millbrook  Creek  (J.  H.  Keys).  St.  Ives, 
Carbis  Bay  and  Bodmin  (A.T.).  ‘Cornwall  ’  (Butler,  1923,  p.  445). 

193.  Pithanus  maerkeii  H.S.  Common.  St.  Ives  Dist.,  1888 
(J.  E.  Mason,  E.M.M.,  1889,  p.  237).  Tintagel,  Aug.,  1919 
(G.  E.  Hutchinson).  St.  Ives  and  Carbis  Bay  (A.T.).  ‘Corn¬ 
wall’  (V.C.H.,  and  Butler,  1923,  p.  446). 
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194.  Monalocoris  filieis  L.  Common  on  bracken.  St.  Ives 

Dist. ,  Sept.,  1888  (J.  E.  Mason,  1889,  p.  237).  St. 

Ives  and  Carbis  Bay  (A.T.).  Portheras  Cove,  Aug.,  1932  (W.  E. 
China).  ‘Cornwall’  ( V.C.H. ,  and  Butler,  1923,  p.  450). 

195.  Bryocoris  pferidis  Fall.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S. ,  Vol.  II,  N.S.,  pp.  29-33).  Carbis 
Bay,' July,  1932  (A.T.).  Portheras  Cove,  Aug.,  1932  (W.  E. 
China).  ‘  Cornwall  ’  (Butler,  1923,  p.  451). 

196.  ASiodapus  rufescens  Burm.  ‘  Cornwall 5  (Butler,  1923, 
P-  452)- 

Scillv.  ‘Taken  on  the  most  exposed  part  of  St.  Martin’s’ 
(J.  E.  Mason,  E.M.M.,  1889,  p.  237  ;  Saunders,  1892,  p.  267). 
Also  on  St.  Mary’s,  1927,  by  O.  W.  Richards. 

197.  Dicyphius  consiriotus  Bohm.  Tintagel,  Aug.,  1908  (E. 
A.  Butler).  St.  Erth,  two  examples,  Aug.,  1930,  and  Lanhyd- 
rock  (Bodmin),  one  example,  Sept.,  1930  (A.T.).  ‘Cornwall’ 
(Butler,  1923,  p.  455). 

198.  Dieyphus  epilobii  Reut.  St.  Erth,  Aug.,  1928  (A.T.). 

‘  Cornwall  ’  (Butler,  1923,  p.  456). 

199.  Dicyphus  errans  Wolff.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S. ,  Vol.  II,  N.S.,  pp.  29-33).  Penzance 
(Saunders,  1892,  p.  274).  Carbis  Bay,  Lelant,  St.  Erth  (A.T.). 

‘  Cornwall  ’  (Butler,  1923,  p.  457). 

200.  Dieyphus  pallidicomis  Fieb.  Tintagel,  Aug.,  1908 

(Butler  Coll.).  Truro,  one  example,  Aug.,  1932  (A.T.).  ‘  Corn¬ 

wall  ’  (Butler,  1923,  p.  460). 

201.  Dicyphus  giobuSHer  Fall.  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  ‘Cornwall’  ( V.C.H. ,  and  Butler,  1923,  p.  461). 

202.  Gampyloneura  virgula  H.S.  Saltash  from  Privet  in 
bloom,  July,  1900.  ‘Abundant’  (J.  H.  Keys).  ‘Cornwall’ 
(V.C.H.,  and  Butler,  1923,  p.  463). 

203.  OrthocephaBus  saitator  Hahn.  ‘Cornwall’  (V.C.H., 
and  Butler,  1923,  p.  464). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

204.  GyUocorss  histrionicus  L.  ‘Cornwall’  (V.C.H.,  and 

Butler,  1923,  p.  473). 

205.  Cyllocoris  flavoquadrimaculatus  De  G.  ‘  Cornwall  ’ 
(V.C.H.,  and  Butler,  1923,  p.  473). 

206.  Biepharidopterus  anguiatus  Fall.  ‘  Cornwall  ’  (V.C.H., 

and  Butler,  1923,  p.  475). 

207.  EVIecomma  ambulans  Fall.  St.  Ives  Dist.,  Sept.,  1888 
(J.  E.  Mason,  E.M.M.,  1889,  p.  237).  Carbis  Bay  and  Calenick 
near  Truro  (A.T.).  ‘Cornwall’  (V.C.H.,  and  Butler,  1923, 
p.  497). 


208.  Cyrtorrhinus  caricis  FalL  ‘Cornwall’  ( V.C.H. ,  and 
Butler,  1923,  p.  480).  St.  Ives,  one  example,  Sept.,  1929  (A.T.). 

209.  Orthotylus  flavinervis  Kbm.  ‘Cornwall’  (V.C.H.,  and 
Butler,  1923,  p.  484). 

210.  Orthotylus  marginahs  Reut.  ‘  Cornwall  ’  (Butler,  1923, 
p.  485). 

211.  Orthotylus  tenellus  Fall.  ‘Cornwall’  (V.C.H.,  and 
Butler,  1923,  p.  487). 

212.  Orthotylus  nassatus  F.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  Kilkhamp- 
ton  Dist.:  ‘In  the  oaklined  coombes  ’  ( V.C.H. ).  ‘Cornwall’ 
(Butler,  1923,  p.  486). 

213.  Orthotylus  flawosparsus  Sahlbg.  ‘Cornwall’  (V.C.H., 
and  Butler,  1923,  p.  489).  Lelant,  four  examples,  from  Beta 
maritima,  Sept.,  1931  (A.T.). 

214.  Orthotylus  viresceras  D.  &  S.  ‘  Cornwall  ’  (V.C.H.,  and 
Butler,  1923,  p.  490). 

Scilly.  St.  Mary’s,  1925-27  (O.  W.  Richards). 

215.  Orthotylus  ericetorum  Fall.  St.  Ives  Dist.  (J.  E.  Mason, 
Sept.,  1888,  E.M.M.,  1889,  p.  237).  Carbis  Bay  and  Goonhilly 
Downs  (Lizard  Dist.),  Sept.,  1932  (A.T.).  Rosudgeon,  Sept., 
1931  (W.  E.  China). 

216.  Orthotylus  scotti  Reut.  St.  Ives  Dist.,  Sept.,  1888  (J. 
E.  Mason,  E.M.M.,  1889,  p.  237). 

Scilly.  (J.  E.  Mason,  as  above). 

217.  Orthotylus  ochrotrichus  Fieb.  Calenick  (Truro),  three 
examples,  Aug.,  1932  (A.T.). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

218.  Hypsitylus  bicolor  D.  &  S.  Carbis  Bay;  common  on 
Gorse  (A.T.).  Rosudgeon,  Sept.,  1931  (W.  E.  China). 

219.  Pseudoloxops  coccmea  Mey.  ‘Cornwall’  (V.C.H.,  and 
Butler,  1923,  p.  493). 

220.  Heterotoma  meriopterum  Scop.  St.  Ives  Dist.,  common 
on  Nettles  (A.T.).  Rosudgeon,  Sept.,  1931  (W.  E.  China). 

Scilly.  St.  Mary’s,  1925-27  (O.  W.  Richards). 

221.  Meterocordylus  tibialis  Hahn.  Land’s  End  Dist.  (E.  D. 
Marquand,  Trans.  P.N.H.A.S .,  Vol.  II.,  N.S.,  pp.  29-33). 
‘Cornwall’  (Butler,  1923,  p.  496). 

222.  IVIalacocoris  chlorizaus  Panz.  Lezant,  Aug.,  1919  (A. 
V.  Mitchell).  St.  Teath,  on  Hazel,  Aug.,  1919(0.  E.  Hutchinson). 

223.  Strongylocoris  luridus  Fall.  The  Lizard,  six  examples, 
June,  1921  (J.  H.  Keys,  E.M.M.,  1924,  p.  65). 
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224.  Oncotylus  viriditdavus  Goez.  Lezant,  Aug-.,  1919  (A.  V. 
Mitchell).  St.  Minver,  Aug-.,  1919  (G.  E.  Hutchinson). 

225.  Onychumenus  decolor  Fall.  St.  Erth,  one  example, 
Aug.,  1930;  Carbis  Bay,  several,  July  and  Aug.,  1932  (A.T.). 

226.  Hoplomachus  thunfeergi  Fall.  ‘Cornwall’  (V.C.H., 
and  Butler,  1923,  p.  502). 

227.  IVIegalocoleus  pilosus  Schr.  ‘  Not  uncommon  near 

Launceston;  Pads  tow  ’  ( V.C.H. ).  ‘  Cornwall  ’  (Butler,  1923, 

p-  5°3)- 

228.  EViegaiocoieus  molliculus  Fall.  Fowey  and  Falmouth 
(V.C.H.).  ‘Cornwall’  (Butler,  1923,  p.  504).  Carbis  Bay,  two 
examples,  Sept.,  1932  (A.T.). 

229.  SVSacrotylus  paykulli  Fall.  ‘Cornwall5  ( V.C.H. ,  and 
Butler,  1923,  p.  507). 

230.  Harpocera  tlioracica  Fall.  ‘Cornwall’  (V.C.H.,  and 
Butler,  1923,  p.  590). 

231.  Byrsoptera  rufifrons  Fall.  ‘  Cornwall  ’  (Butler,  1923, 
p.  570).  St.  Erth,  July,  1928  (A.T.). 

232.  Phylus  melanocephalus  L.  ‘Cornwall’  (V.C.H.,  and 
Butler,  1923,  p,  572). 

233.  Phiylus  corySi  L.  Land’s  End  Dist.  (E.  D.  Marquand, 
Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  ‘Cornwall’ 
(Butler,  1923,  p.  573). 

234.  Psalllis  ambigUiis  Fall.  Land’s  End  Dist.  (E.  D.  Mar¬ 
quand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  ‘Corn¬ 
wall’  (V.C.H.,  and  Butler,  1923,  p.  576). 

231;.  Psalllis  foetuleti  Fall.  ‘  Cornwall  ’  (V.C.H.,  and  Butler, 
I923<  P-  576)- 

236.  Psalllis  variabiEis  Fall.  Land’s  End  Dist.  (E.  D.  Mar¬ 
quand,  Trans.  P.N.H,.A.S .,  Vol.  II,  N.S.,  pp.  29-33).  ‘Corn¬ 
wall’  (Butler,  1923,  p.  519). 

237.  Psallys  varians  H.S.  ‘  Cornwall  ’  (V.C.H.,  and  Butler, 

1923.  p-  524)- 

238.  Psalllis  fallens  Reut.  Land’s  End  Dist.  (E.  D,  Mar¬ 
quand,  Trans.  P.N.H .A.S .,  Vol.  II,  N.S.,  pp.  29-33).  ‘Corn¬ 
wall’  (V.C.H.,  and  Butler,  1923,  p.  522). 

239.  Psallus  rose  ns  F.  St.  Teath,  Sept.,  1919  (G.  E.  Hutchin¬ 
son).  Chynhalls,  Aug.,  1924  (O.  W.  Richards).  ‘Cornwall’ 
(V.C.H.,  and  Butler,  193,  p.  526). 

240.  Psallus  salicellus  Mey.  Holm  Bush  (Power  Coll.,  1866). 
Carbis  Bay,  from  Salix,  Sept.,  1929  (A.T.). 

241.  Plagiognathus  afbspennis  Fall.  ‘Cornwall’  (V.C.H., 
and  Butler,  1923,  p.  530). 
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242.  Plagiognatlius  Gforysanthemi  Wolff.  ‘  Cornwall  ’(Butler, 
I923,  p.  532).  Carbis  Bay,  Lelant  Towans,  Truro  (A.T.). 
Rosudgeon,  Sept.,  1931  (W.  E.  China). 

Scilly.  St.  Mary’s,  1925-27  (O.  W.  Richards). 

243.  PSagiognattuss  arbustorum  F.  St.  Ives  Dist.  (J.  E. 

Mason,  1889,  p.  237).  Carbis  Bay  and  Lelant  Towans, 

common  (A.T.).  Rosudgeon,  Sept.,  1931  (W.  E.  China).  ‘Corn¬ 
wall  ’  (Butler),  1923,  p.  533). 

244.  Cblamydatus  saltitans  Fall.  (  =  margsnatus  Curt.). 
Land’s  End  Dist.  (E,  D.  Marquand,  Trans.  P.N .H .A.S . ,  Vol. 
II,  N.S.,  pp.  29-33).  ‘Taken  sparingly  all  over  the  Western 
Part  of  the  County  ’  (V.C.H.). 

245.  Asciodema  obsoletism  Fieb.  St.  Ives  Dist.,  Sept.,  1888 

(J.  E.  Mason,  E.M.M.,  1889,  p.  237).  Rosudgeon,  Sept.,  1931 
(W.  E.  China).  Carbis  Bay,  Aug.,  1931,  and  Pencalenick 
(Truro),  Aug.,  1932  (A.T.).  ‘  Cornwall  ’  (Butler,  1923,  p.  540). 

Nepidae. 

246.  Hepa  cinerea  L.  Land’s  End  Dist.  (E.  D.  Marquand, 
Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  ‘Cornwall’ 
(Butler,  1923,  p.  548).  Marazion  Marsh,  July,  1925  (O.  W. 
Richards). 

247.  IRanatra  linearis  L.  ‘Cornwall’  ( V.C.TI. ,  and  Butler, 
r923>  P-  552)- 

Naucoridae. 

248.  Mauccris  cimieoides  L.  ‘Cornwall’  ( V.C.H. ,  and 
Butler,  1923,  p.  557). 

Notonectidae. 

249.  Notonecta  glauoa  L.  St.  Ives  and  Carbis  Bay,  common 
(A.T.).  Lizard  Dist.  (j.  H.  Keys).  Chynhalls,  Aug.,  1924 
(O.  W.  Richards).  Bred  from  larvae  obtained  at  Polzeath  by 
G.  E.  Hutchinson,  during  Aug.  and  Sept.,  1919  (E.M.M.,  1919, 
p.  261).  ‘Cornwall’  (Butler,  1923,  p.  563). 

Scilly.  Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  238). 

250.  Mot&necta  fyrcata  F.  Between  Wadebridge  and  Port 
Isaac,  Aug.  and  Sept.,  1919  (G.  E.  Hutchinson,  E.M.M.,  1919, 
p.  261).  Lizard,  Sept.,  1926  (J.  H.  Keys).  ‘  Cornwall  ’  (Butler, 

T923>  PP-  559-63)- 

251.  Motonecta  viridis  Dele.  Taken  with  the  above  at  the 
same  time  (G.  E.  Hutchinson).  ‘Cornwall’  (Butler,  1923). 

Scilly.  St.  Mary’s,  1925-27  (O.  W.  Richards). 

252.  Plea  msnutissima  Fuess.  ‘Cornwall’  (V.C.H. ,  and 
Butler,  1923,  p.  564). 

Scilly.  St.  Mary’s,  1925-27  (O'.  W.  Richards). 


CORIXIDAE. 


253.  Corsxa  geoffroyi  Leach.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  ‘Corn¬ 
wall  ’  (Butler,  1923,  p.  574).  Chynhalls,  Aug.,  1924  (O.  W. 
Richards). 

Scilly.  Sept.,  1888  (J.  E.  Mason,  1889,  p.  238). 

St.  Mary’s,  1925-27  (O.  W.  Richards). 

254.  Corsxa  affinis  Leach  (  =  atomaria  Illig*.').  ‘Cornwall’ 
(V.C.H.,  and  Butler,  1923,  p.  577). 

Scilly.  Sept.,  1888  (J.  E.  Mason,  1889,  p.  238). 

St.  Mary’s,  1925-27  (O'.  W.  Richards). 

255.  Sigara  lugubris  Fieb.  ‘Cornwall  and  Scilly’  ( V.C.H. , 
and  Butler,  1923,  p.  578). 

Scilly.  July,  1897  (G.  C.  Champion,  E.M.M.,  1897,  p.  220). 
St.  Mary’s,  1925-27  (O.  W.  Richards). 

256.  Sigara  selecta  Fieb. 

Scilly.  St.  Mary’s,  1925-27  (O.  W.  Richards). 

257.  Sigara  hierogiyphiea  Duft.  ‘Cornwall’  (V.C.H. ,  and 
Butler,  1923,  p.  581). 

Scilly.  Sept.,  1888  (J.  E.  Mason,  E.M.M.,  1889,  p.  238). 
St.  Mary’s,  1925  (O.  W.  Richards). 

258.  Sigara  satiJbergi  Fieb.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  Clyn- 
halls,  Aug-.,  1924  (O.  W.  Richards).  ‘Cornwall’  (Butler,  1923, 
p.  581). 

259.  Sigara  semistriata  Fieb.  ‘Cornwall’  (V.C.H.,  and 
Butler,  1923,  p.  583). 

260.  Sigara  wemista  D.  &  S.  Marazion  Marsh,  July,  1925 
(O.  W.  Richards).  ‘  Cornwall  ’  (Butler,  1923,  p.  584). 

Scilly.  1927  (O.  W.  Richards). 

261.  Sigara  striata  L.  ‘Cornwall’  (V.C.H.,  and  Butler, 
1923,  p.  587).  Marazion  Marsh,  July,  1925  (O.  W.  Richards). 

262.  Sigara  disiincta  Fieb.  ‘  Cornwall  ’  (V.C.H.,  and  Butler, 
J923>  P-  587)- 

263.  Sigara  failenii  Fieb.  ‘Cornwall’  (V.C.H.,  and  Butler, 
1923,  p.  588). 

264.  Sigara  moesta  Fieb.  Land’s  End  Dist.  (E.  D.  Mar- 
quand,  Trans.  P.N.H.A.S.,  Vol.  II,  N.S.,  pp.  29-33).  ‘  Corn¬ 
wall’  (V.C.H.,  and  Butler,  1923,  p.  590).  Chynhalls,  Aug., 
1924  (O.  W.  Richards). 

265.  Sigara  fossarum  Leach.  ‘Cornwall’  (V.C.H.,  and 
Butler,  1923,  p.  590). 
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266.  Sigara  nigrolineata  Fieb.  ‘Cornwall’  (V.C.H.,  and 
Butler,  1923,  pp.  592-3).  St.  Merryn,  July,  1925  (K.  G.  Blair). 

Scilly.  1927  (O'.  W.  Richards). 

267.  Sigara  linnaei  Fieb.  Chynhalls,  Aug.,  1924  (O.  W. 
Richards). 

268.  Ssgara  SGOtti  Fieb.  ‘Cornwall’  (Butler,  1923,  p.  589). 
Chynhalls,  Aug.,  1924  (O.  W.  Richards). 

269.  Gymatsa  coleoptrata  F.  ‘  Cornwall  ’  (Butler,  1923, 
p.  601). 

270.  Macronecta  mmutfssima  L.  ‘Cornwall’  ( V.C.H. ,  and 
Butler,  1923,  p.  602). 


HOM0PTERA. 

Literature  on  Cornish  Homoptera  is  still  scantier  than  that 
on  the  Heteroptera.  There  is  a  rather  bare  list  in  the  V.C.H., 
1906,  of  species  taken  by  Dr.  James  Clark  and  the  ‘members 
of  his  Nature  Study  Class  in  various  parts  of  the  county,’  and 
in  this  list  are  included  a  few  species  taken  by  the  Dales  and 
Mr.  Edward  Saunders. 

In  1896  Mr.  James  Edwards’  4  Hemiptera-Homoptera  of  the 
British  Islands  ’  was  published  and  contains  notes  of  captures 
by  Messrs.  E.  Saunders,  E.  A.  Butler,  the  Dales  and  the  Rev. 
T.  A.  Marshall  in  the  county.  For  more  recent  records,  especially 
from  the  Scilly  Isles,  I  am  chiefly  indebted  to  Messrs.  E.  A. 
Butler,  W.  E.  China,  K.  G.  Blair  and  O.  W.  Richards. 

The  present  list  contains  records  of  119  species  of  Cicadina, 
and  14  of  Psyllina,  out  of  a  British  list  of  about  409  species. 
The  remaining  allied  groups  of  Aleurodidae,  Aphididae  and 
Coccidae  still  remain  to  be  investigated. 

Cercopidae. 

1.  Triecphora  vuSnerata  Illig.  Calstock  (V.C.H.) . 

2.  Aphropiiora  aln?  Fall.  Carbis  Bay,  Lelant,  and  Truro  Dist. 
(A.T.).  ‘  Cornwall’  (V.C.H.). 

3.  Aplirophora  macuBata  Edw.  St.  Teath,  1.  ix.  1919  (G.  E. 
Hutchinson). 

4.  PfaHaemis  spymarius  L.  Tintagel,  1908  (E.  A.  Butler) . 
Common  in  great  variety  in  all  districts  (A.T.). 

Scilly.  Tresco,  Aug.,  1878  (F.  Norgate,  E.M.M.,  1879,  p. 
183).  St.  Mary’s,  Tresco  and  Rosvear  (K.  G.  Blair  and  F. 
Jenkinson).  Tresco,  1925-27  (O.  W.  Richards). 

5.  Philaenus  eampestris  Fall.  The  Lizard  (C.  W.  Dale  \ 

Edwards’,  1896,  p.  81).  ‘  Cornwall  ’  (V.C.H.).  Rosudgeon, 

Sept.,  1931  (W.  E.  China). 


6.  Phiiaenus  lineatus  L.  Bude  (C.  W.  Dale;  Edwards’, 
1896,  p.  81).  St.  Ives,  Carbis  Bay,  Lelant,  Chapel  Porth  (St. 
Agnes),  Goonhilly  Downs  (A. T.).  Prussia  Cove,  Aug.,  1931, 
and  Portheras  Cove,  Aug.,  1932  (W.  E.  China). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 


Membracidae, 

7.  Gentrotus  comutus  L.  ‘Cornwall’  ( V.C.H. ).  Helston, 
two  examples,  10  and  17. vi.  1926  (A.T.). 

Ulopidae. 

8.  Ulopa  reticulata  F.  Land’s  End  (C.  W.  Dale;  Edwards, 
1896,  p.  83).  Gurnard’s  Head,  9.1V.  1926,  and  Carbis  Bay,  19. iv. 
1929  (A. T.).  Rosudgeon,  Sept.,  1931  (W.  E.  China). 

Megophthalmidae  . 

9.  Megophthalmus  scanicus  Fall.  ‘Cornwall  (V.C.H.) .  St. 
Merryn,  June,  1915  (K.  G.  Blair).  Carbis  Bay,  two  examples, 
July,  1932  (A.T.).  Portheras  Cove,  Aug.,  1932  (W.  E.  China). 

Scilly.  Illiswilsig  (O.  J.  S.  Moore).  Tresco,  St.  Mary’s, 
Great  Innisvouls,  1927  (O.  W.  Richards). 

Cicadellidae. 

10.  Gicadella  viridis  L.  ‘Cornwall’  (V.C.H.).  Tintagel, 
Aug.,  1908  (E.  A.  Butler).  St.  Ives,  St.  Erth  and  Trencrom 
(A.T .). 

11.  Evacanthus  ac  hits  in  at  us  F.  Carbis  Bay,  one  example, 
Aug.,  1929  (A.T.).  Rosudgeon  and  Prussia  Cove,  Sept.,  1931 
(W.  E.  China). 

12.  Evacanthus  interrupts  L.  ‘Cornwall’  (V.C.H.).  Car¬ 
bis  Bay,  two  examples,  July,  1932  (A.T.). 

Bythoscopidae. 

13.  Macropsis  rubi  Bohm.  Tintagel,  Aug.,  1908  (E.  A. 
Butler). 

14.  Macropsis  maculatus  Bohm.  ‘Cornwall’  (V.C.H.). 

15.  Macropsis  vsrescens  F.  ‘Cornwall’  (V.C.H.). 

16.  Macropsis  tibialis  Scott.  Penwyn,  on  brambles  (V.C.H.) . 

1 7.  Bythoscopus  lanio  L.  ‘  Cornwall’  (V.C.H.) . 

18.  Oncopsis  alni  Schr.  ‘Cornwall’  (V.C.H.). 

19.  Oncopsis  fiavicoilis  L.  ‘Cornwall’  (V.C.H.). 
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20.  Oncopsis  rufuscySus  Fieb. 

Scilly.  On  willows  (V.C.H.). 

21.  idiocerus  albicans  Kbm.  ‘  Cornwall  ’  ( V.C.H. ). 

22.  Idiocerus  laminatus  Flor.  ‘Cornwall’  ( V.C.H. ). 

23.  Idiocerus  lituratus  Fall.  ‘  Cornwall  ’  (V.C.H.). 

24.  Idiocerus  populi  L.  ‘Cornwall’  (V.C.H.). 

25.  Agallia  venosa  Fall.  Land’s  End  Dist.  (C.  W.  Dale; 
Edwards,  1896,  p.  112).  ‘Cornwall’  (V.C.H.). 

Scilly.  St.  Mary’s,  Dec.,  1865  (T.  J.  Bold,  E.M.M.,  1866, 
p.  207).  Loc.  id.,  1927  (O'.  W.  Richards). 

26.  Agallia  puncticeps  Germ.  Land’s  End  Dist.  (C.  W. 
Dale;  Edwards,  1896,  p.  no).  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  Calenick  (Truro),  Aug.,  1932  (A.T.). 

27.  Agallia  sinuata  Muls.  and  Rey.  ‘Taken  off  Pellitorv  of 
the  Wall  somewhere  in  the  Lizard  District  ’  (C.  W.  Dale ; 
Edwards,  1896,  Appendix,  pp.  263-4). 

Acocephaudae  . 

28.  Acocephaius  nerwosus  Schrk.  ‘Cornwall’  (V.C.H.). 
Tintagel,  Aug.,  1908  (E.  A.  Butler).  St.  Merryn,  July,  1925, 
(K.  G.  Blair).  Lelant  Towans,  Calenick,  Pencalenick  and  Idless 
(Truro  Dist.)  (A.T.).  Portheras  Cove,  Aug.,  1932  (W.  E.  China). 

Scilly.  TrescO',  1925  (O.  J.  Moore).  St.  Mary’s  and  Great 
Innisvouls,  1927  (O.  W.  Richards). 

29.  Acocephaius  albifrons  L.  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  Prussia  Cove,  Aug.,  1931  (W.  E.  China).  Carbis  Bay, 
June,  1932  (A.T.).  Portheras  Cove,  Aug.,  1932  (W.  E.  China). 

‘  Cornwall  ’  (V.C.H.). 

30.  Acocephaius  flavostnatus  Don.  ‘Cornwall’  (V.C.H.). 
Tintagel,  Aug.,  1908  (E.  A.  Butler). 

Scilly.  St.  Mary’s,  Dec.,  1865  (T.  J.  Bold). 

31.  Acocephaius  histnonicus  F.  Newquay  (V.C.H.). 

32.  Acocephatus  bifasciatus  L.  Falmouth  (V.C.H.). 

33.  Strongylocephalus  agrestis  Fall.  Land’s  End  Dist.  (C. 
W.  Dale;  Edwards,  1896,  p.  118).  ‘Cornwall’  (V.C.H.). 
Tintagel,  Aug.,  1908  (E.  A.  Butler). 

Scilly.  St.  Mary’s,  Dec.,  1865  (T.  J.  Bold,  E.M.M.,  1866, 
p.  207). 

34.  Eupelsx  cuspidata  F.  ‘Cornwall-’  (V.C.H.). 

35.  Platymetopius  undatus  De  G.  ‘  Luxulian  Valley,  on 
bracken’  (V.C.H.). 

36.  FShytistylus  proceps  Kbm.  Falmouth  (C.  W.  Dale; 
Edwards,  1896,  p.  133). 
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Jassidae. 

37.  Athysanus  obsoSetus  Kbm .  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  ‘Cornwall’  ( V.C.H. ). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

38.  Athysanus  sordidus  Zett.  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  ‘Cornwall’  ( V.C.H. ). 

39.  Athysanus  sahlfoergi  Rent.  Tintagel,  Aug,,  1908 (Butler). 

40.  Athysanus  piebejus  Fall.  ‘Cornwall’  (V.C.H.).  Tin¬ 
tagel,  Aug.,  1908  (E.  A.  Butler).  Bosigran,  Aug.,  1930  (W.  E. 
China).  Prussia  Cove,  Aug.,  1931  (W.  E.  China). 

41.  Athysanus  variegatus  Kbm.  Carbis  Bav,  several,  July, 
(A.T.). 

42.  DeltocephaBus  safoulicola  Curt.  ‘Cornwall’  (V.C.H.). 
Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

43.  Deitocephalus  distinguendus  Flor.  Tintagel,  Aug.,  1908 
(E.  A.  Butler).  ‘  Cornwall’  (V.C.H.). 

44.  DeEtocephalus  then!  Edw.  Penzance  (C.  W.  Dale ; 
Edwards,  1896,  p.  159).  Prussia  Cove,  Aug.,  1931,  and  Rosud¬ 
geon,  Sept.,  1931  (W.  E.  China). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

45.  Deitocephalus  norniana  Scott.  ‘Cornwall’  (V.C.H.). 
Tintagel,  Aug.,  1908  (E.  A.  Butler). 

46.  Deitocephalus  pulecaris  Fall.  Tintagel,  Aug.,  1908 (E.  A. 
Butler).  Bosigran,  Aug.,  1930,  Prussia  Cove,  Aug.,  1931,  and 
Rosudgeon,  Sept.,  1931  (W.  E.  China). 

47.  Deitocephalus  pascuelius  Fall.  ‘Cornwall’  (V.C.H.). 

48.  Deitocephalus  socialis  Flor.  ‘  Sparingly  in  1905  near  St. 
Clements,  Truro  ’  (V.C.H.). 

49.  Deitocephalus  striifrons  Kbm.  ‘  Falmouth  on  Ononis  ’ 
(V.C.H.). 

50.  Recalia  coroniceps  Kbm.  Rosudgeon,  Sept.,  1931  (W.  E. 
China). 

51.  Allygus  msxtus  F.  ‘Cornwall’  (V.C.H.).  Truro  Dist. 
(Playing  Place),  one  example,  6.viii.i932  (A.T.). 

52.  Thamnotettsx  prasina  Fall.  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  Par  and  Falmouth  (V.C.H.).  Rosudgeon,  Sept.,  1931 
(W.  E.  China).  Carbis  Fay,  July,  1932  (A.T.).  Porthearas 
Cove,  Aug.,  1932  (W.  E.  China). 

53.  Thamnoteltix  splendadula  F.  ‘Cornwall’  (V.C.H.). 

54.  Thamuotettax  subfuscula  Fall.  ‘Cornwall’  (V.C.H.). 

55.  Mocydia  attesiuata  Germ.  ‘Cornwall’  (V.C.H.).  Tin¬ 
tagel,  Aug.,  1908  (E.  A.  Butler). 
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56.  SVIoeydia  crocea  H.S.  ‘  Cornwall  ’  (V.C.H.)  „  Rosudgeon, 

Sept.,  1931  (W.  E.  China).  ) 

57.  Limotettix  5-notata  Bohm.  St.  Teath,  Sept.,  1919  (G. 
E.  Hutchinson). 

58.  Limotettix  suSphurella  Zett.  Prussia  Cove,  Aug-.,  1931 
(W.  E.  China). 

59.  Limotettix  persimiEis  Edw.  Tintagel,  Aug.,  1908  (E.  A. 
Butler.  See  Edwards,  E.M.M.,  1920,  Vol.  LVI,  p.  57). 

60.  Limotettix  nigricornis  J.  Sahl.  ‘  Botus  Fleming,  three 
specimens  only  ’  (V.C.H.). 

61.  Limotettix  quadrmotata  F.  ‘Cornwall’  (V.C.H.) . 

62.  Oryiix  strioSa  Fall.  ‘Cornwall  ’  (V.C.H.). 

63.  Cicadula  viridigrisea  Edw.  Rosudgeon,  Sept.,  1931  (W. 
E.  China). 

64.  Cicadula  sexnotata  Fall.  ‘  Cornwall  ’(V.C.H.) .  Tintagel. 
Aug.,  1908  (E.  A.  Butler). 

65.  Cicaduia  warsoni  Leth.  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  Goonhilly  Downs  (Lizard),  Sept.,  1932  (A.T.). 

66.  Balclutha  punctata  Thunb.  Rosudgeon,  Sept.,  1931 
(W.  E.  China). 

Typhlocybid  ae  . 

67.  ASebra  aibostrieiia  Fall.  ‘Cornwall’  (V.C.H.).  Rosud¬ 
geon,  Sept.,  1931  (W.  E.  China). 

68.  Dikraneura  variata  Hardy.  Tintagel,  Sept.,  1908  (E.  A. 
Butler).  Lelant  Towans,  May,  1932  (A.T.). 

69.  Dikraneura  citrinella  Zett. 

Scilly.  St.  Mary’s,  Dec.,  1865  (T.  J.  Bold,  E.M.M.,  1866, 
p.  207). 

70.  Dikraneura  moliicula  Bohm.  Prussia  Cove.,  Aug.,  1931 
(W.  E.  China). 

71.  Empoasca  aurantiaca  Fieb. 

Scilly.  Illiswilsig,  Rosvear  and  Bryher,  1927  (O.W.  Richards). 

72.  Empoasca  viriduia  Fall.  Tintagel,  Aug.,  1908  (E.  A. 
Butler). 

73.  Eupteryx  notatus  Curt.  Tintagel,  Aug.,  1908  (E.  A. 
Butler). 

74.  Eupteryx  vsttatus  L.  ‘Cornwall’  (V.C.H.).  Prussia 
Cove,  Aug.,  1931  (W.  E.  China).  Carbis  Bay,  July,  1932  (A.T.). 

75.  Eupteryx  urticae  F.  ‘Cornwall’  (V.C.H.).  Tintagel, 
Aug.,  1908  (E.  A.  Butler).  Carbis  Bay,  July,  1932  (A.T.). 
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76.  Eupteryx  melissae  Curt.  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  ‘  Exceedingly  abundant  on  Sage  ’  ( Seale  Hayne  Agr. 
Coll.  Rept.,  No.  16,  1924).  Carbis  Bay,  a  pair  in  cop.,  9.VL1932 

(A.T.). 

Scilly.  ‘Was  taken  by  Dale  on  tree  Mallow  ( Lavatera 
arborea)  on  Scilly;  and  in  1903  by  Price  on  Rosvear  ’  ( V.C.H . 
See  also  Edwards,  1896,  p.  204).  Rosvear  and  Bryher,  1927 
(O.  W.  Richards). 

77.  Eupteryx  auratus  L.  Newquay  (V.C.H.) .  Tintagel, 

1908  (E.  A.  Butler).  St.  Erth  and  Carbis  Bay  (A.T.).  ‘  Recorded 
as  swarming  in  some  fields  in  the  County  ’  ( Seale  Hayne  Agr. 
Coll.  Rept.,  No.  16,  1924). 

78.  Eupteryx  filicum  Newm.  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  ‘  On  Athyrium  foemina  near  Millock  ’  (V .C.H.). 

79.  Eupteryx  pulchellus  Fall.  ‘Cornwall’  (V.C.H.) . 

80.  Eupteryx  stachydearum  Hardy.  ‘Cornwall’  (V.C.H.). 

81.  Erythroneura  ftammigera  Geoff.  ‘Cornwall’  (V.C.H.). 

82.  Erythroneura  parvuia  Bohm.  ‘Cornwall’  (V.C.H.). 

‘  Reported  as  damaging  young  plants  of  tomato  under  glass  in 

both  Devon  and  the  Scillies  ’  (Seale  Hayne  Agr.  Coll.  Rept., 
No.  19,  1925). 

83.  Erythroneura  pallidifrons  Edw.  Tintagel,  a  male  on  fox¬ 
glove,  Aug.,  1908  (E.  A.  Butler).  This  is  the  type  specimen, 
vide  E.M.M.,  Nov.,  1929,  p.  250). 

84.  Erythroneura  scutellarls  H.S.  Tintagel,  Aug.,  1908  (E. 
A.  Butler).  Prussia  Cove,  Aug.,  1931  (W.  E.  China). 

85.  Typhiocyba  dougSasi  Edw.  Cornwall’  (V.C.H.). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

86.  Typhiocyba  aurovittata  Douglas.  ‘Cornwall’  (V.C.H.). 
Carbis  Bay,  July,  1932  (A.T.). 

87.  Typhiocyba  sexpunctata  Fall.  ‘Cornwall’  (V.C.H.). 
Tintagel,  Aug.,  1908  (E.  A.  Butler). 

88.  Typhiocyba  ulmi  L.  ‘Cornwall’  (V.C.H.). 

Scilly.  1871  (F.  Walker,  The  Entomologist,  Vol.  VI,  1872). 

89.  Typhiocyba  geometrica  Schr.  ‘Cornwall’  (V.C.H.). 

90.  Typhiocyba  quercus  F.  ‘Cornwall’  (V.C.H.). 

91.  Typhiocyba  rosae  L.  ‘Cornwall’  (V.C.H.). 

92.  Typhiocyba  tenernma  H.S.  ‘Cornwall’  (V.C.H.). 

ClXIIDAE. 

93.  Cixius  pilosus  Ol.  ‘Cornwall5  (V.C.H.).  Zennor,  Aug., 
1924  (O'.  W.  Richards).  Carbis  Bay  and  St.  Ives,  beaten  from 
Salix  and  Crataegae  (A.T.). 
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94-  Gixius  cunicularius  L.  ‘Cornwall’  ( V.C.H. ).  Tintagel, 
Aug.,  1908  (E.  A.  Butler). 

95.  Gixius  nervosus  L.  Common  in  most  districts  (A.T.). 
Tintagel,  var.  fasciatus  Fieb.,  Aug.,  1908  (E.  A.  Butler).  Port 
Isaac,  Aug.,  1919  (G.  E.  Hutchinson).  Portheras  Cove,  Aug., 
1932  (W.  E.  China). 

96.  Gixius  forachycranus  Scott.  ‘Cornwall’  (V.C.H.) .  Pen¬ 
zance  (Saunders;  Edwards,  1896,  p.  26).  Lelant  Towans,  Oct., 
1931  (A.T.). 

9 7.  Gixius  SOOtti  Edw.  Penzance  (Saunders  ;  Edwards,  1896, 
p.  27,  and  E.M.M.,  1888,  p.  100). 

Delphacidae. 

98.  SVlegamelus  notula  Germ.  Tintagel,  Aug.,  1908  (E.  A. 
Butler). 

99.  SVlegameius  fieberi  Scott.  ‘Cornwall’  (V.C.H.).  Lizard 
(C.  W.  Dale;  Edwards,  1896,  p.  54).  Tintagel,  Aug.,  1908  (E.  A. 
Butler). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

100.  Steuocramis  longipennis  Curt.  St.  Teath,  Sept.,  1919 
(G.  E.  Hutchinson). 

1 01 .  Stenocranus  minutus  F.  Mount  Edgcumbe  (C.  W. 
Dale,  V.C.H.  and  Edwards,  1896,  p.  40).  Carbis  Bay,  one  ex¬ 
ample,  4. iii.  1932  (A.T.). 

102.  Stenocranus  fuscovittata  Stahl.  Launceston  (V.C.H.). 

103.  Kelisia  guttuia  Germ. 

Scilly.  St.  Mary’s,  Dec.,  1865  (T.  J.  Bold,  E.M.M.,  1866, 
P.  207). 

104.  Kelisia  vittipennis  J.  Sahib.  Goonhilly  Downs  (Lizard), 
Sept.,  1931  (W.  E.  China),  and  same  locality,  Sept.,  1932  (A.T.). 

105.  Conomelus  lirsibatus  F.  Goonhilly  Downs  (Lizard), 
Sept.,  1931  (W.  E.  China).  Same  locality,  Sept.,  1932  (A.T.). 
Truro  (Playing  Place),  Aug.,  1932  (A.T.).  ‘Cornwall’  (V.C.H.). 

Scilly.  1927  (O'.  W.  Richards). 

106.  Gonomelus  lepidus  Bohm.  Loo e  (V.C.H.). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

107.  Libumaa  dHracilis  Edw.  Tintagel,  Aug.,  1908  (E.  A. 
Butler).  Goodhilly  Downs  (Lizard),  Sept.,  1931,  and  Rosudgeon, 
Sept.,  1931  (W.  E.  China).  Carbis  Bay,  July,  1932  (A.T.). 

108.  Liburraia  cliscol®r  Bohm.  Tintagel,  Aug.,  1908  (E.  A. 
Butler). 

109.  Liburnia  exigua  Bohm.  Tintagel,  Aug.,  1908  (E.  A. 
Butler). 


no.  Liburnia  pellucida  F.  Land’s  End  (C.  W.  Dale; 
Edwards,  1896,  p.  59).  Tintagel,  Aug.,  1908  (E.  A.  Butler). 
Goonhilly  Downs  (Lizard),  Sept.,  1931,  and  Portheras  Cove, 
Aug.,  1932  (W.  E.  China).  Carbis  Bay,  Lelant  Towans,  Idless 
(Truro)  (A.T.). 

nr.  Libumia  fairmairei  Perr.  Falmouth  (C.  W.  Dale; 
Edwards,  1926,  p.  66).  Tintagel,  Aug.,  1908  (E.  A.  Butler). 
Carbis  Bay,  July,  1932  (A.T.).  ‘Cornwall’  ( V.C.H. ). 

Scilly.  St.  Mary’s,  1927  (O.  W.  Richards). 

112.  Liburnia  asabei  Perr.  Lelant  Towans,  Aug.,  1932 (A. T.). 

1 13.  Liburnia  striateiSa  Fall.  Land’s  End  (C.  W.  Dale; 
Edwards,  1926,  p.  65).  ‘Cornwall’  ( V.C.H. ). 

114.  Delpbacintis  mesomelia  Bohm.  Newquay  (V.C.H.). 

1 1 5.  Dicranotropis  hamatus  Bohm.  Tintagel,  Aug.,  1908 
(E.  A.  Butler).  Carbis  Bay,  several  examples,  June  and  July, 
1932  (A.T.). 

1 16.  Stiroma  aibomarginata  Curt.  Carbis  Bay,  several,  June, 
1932  (A.T.). 

1 17.  Stiroma  pteridis  Bohm.  ‘Cornwall’  (V.C.H.). 

T  ETTIGO'METRIDAE . 

1 18.  Tettigometra  impressopunctata  Duft.  Valley  of  the 
Lynher,  rare’  (V.C.H.). 

ISSIDAE. 

1 19.  issus  coleoptratus  Geoff.  ‘Near  Pencalenick,  Truro’ 
(V.C.H.). 

Lividiidae. 

120.  Livia  juncorum  Latr.  Tintagel,  Aug.,  1908  (E.  A. 
(Butler). 

Aphalaridae. 

1 21.  Aphalara  exilis  Web.  and  Mohr.  Mount  Edgcumbe  (C. 
W.  Dale;  Edwards,  1896,  p.231). 

P  SYLLIDAE. 

122.  Psyllopsis  fraxini  L.  Carbis  Bay,  July,  1932  (A.T.). 

123.  Psylla  mali  Schmdbg.  Recorded  as  causing  damage  to 
fruit  trees  in  the  county  (Seale  Hayne  Agr.  Coll.  Repts.,  1924 
and  1930). 

124.  Psylla  peregrina  Forst.  (V.C.H.). 

125.  Psylla  pyricola  Forst.  (V.C.H.). 

126.  Psylla;  simulans  Forst.  (V.C.H.). 
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i27-  Psy S la  alni  L.  Boscastle,  Aug'.,  1908  (E.  A.  Butler). 

128.  PsyEla  Eowi  Scott.  Rosudgeon,  Sept.,  1931  (W.  E. 
China). 

129.  Arytaena  genistae  Latr.  ‘  Was  common  for  several 
weeks  in  1904  in  a  great  bank  of  furze  near  Kae,  Truro  Dist.1 
(V.C.H.). 

Scilly.  St.  Mary’s,  1925  (O.  W.  Richards). 

130.  Trioza  alfoiventris  Forst.  ( V.C.H. ). 

131.  Trioza  crittir&ii  F.  Loew.  ‘  Plentiful  at  Whitsand  Bay 
East,  in  1905  ’  (V.C.H.). 

132.  TrSoza  galii  Forst.  Bude  (C.  W.  Dale  in  V.C.H.) . 

133.  Trioza  urticae  L.  (V.C.H.). 
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A  BIBLIOGRAPHY  OF  ENTOMOLOGICAL 
NOTES  AND  PAPERS  CONTAINED  IN  THE 
SERIAL  PUBLICATIONS  ISSUED  BY  LOCAL 
SCIENTIFIC  SOCIETIES  IN  THE  BRITISH 
ISLES  — PART  II. 

Edited  by  B.  M.  Hobby,  M.A.,  D.Phil. ,  F.R.E.S. 
Foreword. 

The  scope  of  this  bibliography  and  method  of  presentation 
are  explained  in  Part  I  (1932,  Trans.  Ent.  Soc.  S.  Engl.,  8(2): 
II7"39)-  the  case  of  the  publications  dealt  with  in  the  first 
part  entries  were,  in  most  cases,  brought  up  to  1930.  It  has 
been  decided  in  this  and  future  parts  to  adopt  a  more  uniform 
treatment  and  to  conclude  indexing  with  the  volume  issued  for 
the  year  1930. 

This,  the  second  instalment,  covers  the  following  periodicals:- — 

Annual  Report  of  the  Royal  Cornwall  Polytechnic  Society,  Vols. 
1-77,  1833-1909,  and  New  Series,  Vols.  1-6,  1910-1930. 
(G.  M.  Spooner.) 

Bradford  Scientists’  Journal,  Vols.  1-3,  1904-1912.  All  pub¬ 
lished.  (W.  J.  Fordham.) 

Journal  of  the  Hitchin  Natural  History  Club,  Nos.  1-12,  1891. 

All  published.  (F.  W.  Edwards.) 

Proceedings  of  the  Bath  Natural  History  and  Antiquarian  Field 
Club,  Vols.  1-10,  1867-1905.  All  published.  (J.  W.  Carr.) 
Proceedings  of  the  Bournemouth  Natural  Science  Society,  Vols. 
1-22,  1908-30.  (E.  R.  Goffe.) 

Proceedings  of  the  Bristol  Naturalists’  Society,  Vol.  1  to  Ser.  4, 
Vol.  7,  Part  3,  1863-1930.  (H.  Audcent.) 

Transactions  of  the  Cardiff  Naturalists’  Society,  Vols.  1-63, 
1867-1930.  (H.  M.  Hallett.) 

Transactions  of  the  Watford  Natural  History  Society  and  Hert¬ 
fordshire  Field l  Club,  Vols.  1-2,  1875-79,  continued  as 
Transactions  of  the  Hertfordshire  Natural  History  Society  and 
Field  Club,  Vols.  1-18  and  Vol.  19,  Part  1,  1879-1930. 
(B.  M.  Hobby.) 

The  editor  desires  to  acknowledge  his  indebtedness  to  the 
Council  of  the  Bournemouth  Natural  Science  Society  for  the 
loan  of  a  complete  set  of  their  Proceedings  and  to  Mr.  H. 
Audcent,  Prof.  J.  W.  Carr,  Drs.  F.  W.  Edwards  and  W.  J. 
Fordham  and  Messrs.  E.  R.  Goffe,  H.  M.  Hallett  and  G.  M. 
Spooner  for  invaluable  help  in  the  work  of  indexing.  He  would 
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welcome  similar  offers  of  assistance  from  those  who  have  access 
to  complete  sets  of  publications  not  yet  dealt  with,  or  who 
would  be  prepared  to  loan  such  sets  for  others  to  work  on. 

Anopleura. 

See  general  paper: — 38. 

Aphaniptera. 

Charbonnier,  H.  J.  1911.  The  Diptera  of  the  Bristol  district. 

Proc.  Bristol  Nat.  Soc.,  Ser.  4,  3:  51-75. 

Gibes,  A.  E.,  and  Barraud,  P.  J.  1908.  A  preliminary  list  of 
Hertfordshire  Diptera.  Trans.  Herts.  Nat.  Hist.  Soc., 
13:  249-76. 

See  also  general  papers: — 38,  44,  56. 

Coleoptera. 

Barber,  J.  1866.  The  genus  Quedius.  F'roc.  Bristol  Nat.  Soc., 
Ser.  2,  1:  95. 

Blathwayt,  L.  1897.  Notes  on  certain  rare  beetles  found  in  a 
wasps’  nest.  Proc.  Bath  Nat.  Hist.  F.  Cl.,  8:  136-41, 
1  pi. 

Blomefield,  L.  1885.  Notice  of  a  rare  capture  followed  by 
remarks  on  variation  of  structure  and  instincts  in 
animals.  Proc.  Bath  Nat.  Hist.  F.  CL,  5:  172-94, 
1  pi.  [ Acanthocinus  aedilis .] 

-  1885.  Notice  of  a  second  capture  of  the  rare  Longi- 

corn,  taken  near  Bath,  in  September,  1883.  Proc. 
Bath  Nat.  Hist.  F.  Cl.,  5:  264-7.  [Former  identifica¬ 
tion  incorrect  :  both  specimens  now  said  to  be  Mono- 
chamns  dentator  F.=M.  titillator  F.] 

Carter,  J.  W.  1910.  Natural  history  observations  in  the 
Bradford  district  for  the  year  ending  November 
30th,  1909.  Coleoptera,  Lepidoptera.  Bradford  Sci. 
].,  2:  347-8. 

Cottam,  A.  1880.  Our  British  beetles  :  notes  on  their  classi¬ 
fication  and  collection.  Trans.  Herts.  Nat.  Hist. 
Soc.,  1:  25-36. 

-  1880.  Note  on  the  pupation  of  the  Stag-beetle.  Trans. 

Herts.  Nat.  Hist.  Soc.,  1:  83-4. 

Earland,  A.  1913.  Notes  on  the  beetle-mite  Tegeocranus  latus. 

Trans.  Herts.  Nat.  Hist.  Soc.,  15:  64-5. 

Elliman,  E.  G.  1905.  Coleoptera  observed  in  Hertfordshire  in 
1904.  Trans.  Herts.  Nat.  Hist.  Soc.,  12:  168. 
Elliman,  E.  G.,  and  Gimingham,  C.  T.  1907.  Coleoptera  new 
to  the  Hertfordshire  fauna.  Trans.  Herts.  Nat.  Hist. 
Soc.,  13:  10. 

Gibbs,  A.  E.  1905.  Coleoptera  new  to  the  Hertfordshire  fauna. 
Trans.  Herts.  Nat.  Hist.  Soc.,  12:  156. 
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Harwood,  P.  1925.  Coleoptera  observed  in  Hertfordshire  in 
1924.  Trans.  Herts.  Nat.  Hist.  Soc.,  18:  113-7. 
Marquand,  E.  D'.  1881.  The  beetles  of  West  Cornwall.  Ann. 

Rep.  Roy.  Cornwall  Polytechnic  Soc.,  49:  75-88. 
Neale;,  J.  1918-19  (1920).  Contributions  to  a  theory  of  beetle- 
colouration.  P'roc.  Bournemouth  Nat.  Sci.  Soc.,  11: 
50-1. 

Stawel-Stoyel,  A.  1901.  Note  on  the  appearance  of  a  foreign 
beetle  (Diaxenes  dendrohii)  at  Watford.  Trans. 
Herts.  Nat.  Hist.  Soc.,  11:  46.  [Oriental  Longicorn 
in  Watford  greenhouse.] 

Storrie,  J.  1891  (1892).  On  the  occurrence  of  the  Timberman 
beetle  at  Cardiff.  Trans.  Cardiff  Nat.  Soc.,  24  (1):  64. 
Tomlin,  J.  R.  le  B.  1912-15  (1913-16).  The  Coleoptera  of 
Glamorgan.  Trans.  Cardiff  Nat.  Soc.,  45:  41-58;  46: 
21-51  ;  47:  13-33  ;  48:  17-35. 

Williams,  B.  S.  1927.  A  further  list  of  species  of  Coleoptera 
new  to  the  county  of  Hertfordshire.  Trans.  Herts. 
Nat.  Hist.  Soc.,  18:  172-6.  [Localities  and  habitats; 
records  species  from  nests  of  starling,  mole  and  the 
ant  Lasius  fuliginosus .] 

Winter,  W.  P.  1909.  A  note  on  the  Cockchafer.  Bradford 
Sci.  ].,  2:  215-7. 

Wotton,  F.  W.  1890  (1891).  A  short  historical  account  of  the 
Flat  Holm  and  its  natural  history.  Trans.  Cardiff 
Nat.  Soc.,  22  (2):  105-11. 

See  also  general  papers:— 32,  36,  37,  38,  40,  41,  46,  49,  52,  53, 

54,  55,  56,  57,  58,  59,  6l,  68,  69,  74,  75,  77,  79,  81 , 

82,  83. 

Collembola. 

Marquand,  E.  D.  1883-4.  Additions  to  the  recorded  fauna  and 
flora  of  West  Cornwall.  Trans.  Penzance  Nat.  Hist. 
Soc.,  1:  421.  [Omitted  from  Part  I.] 

Womersley,  H.  1923-7.  The  Apterygota  of  the  south-west  of 
England.  Proc.  Bristol  Nat.  Soc.,  Ser.  4,  6:  28-37, 
166-72,  217-21,  372-9,  1  pi.  [With  bibliography.] 

See  also  general  papers: — 32,  38. 

Dermaptera. 

Barrett,  D.  E.  1923.  Omocestus  rufipes  (Zett.)  and  other 
Orthoptera  in  Hertfordshire.  Trans.  Herts.  Nat. 
Hist.  Soc.,  17:  331-2. 

Clark,  J.  1907.  The  Orthoptera  of  Cornwall.  Ann.  Rep.  Roy. 

Cornwall  Polytechnic  Soc.,  75:  72-82. 

Hallett,  H.  M.  1929  (1931).  The  Orthoptera  of  Glamorgan. 

Trans.  Cardiff  Nat.  Soc.,  62:  70-2. 

See  also  general  papers: — 38,  41,  79. 
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Diptera. 

Ashworth,  J.  H.  1906.  Local  flies  in  autumn  and  early  winter. 
Bradford  Sci.  }.,  1:  291-3. 

- 1907.  Local  flies  during  the  early  months  of  the  year. 

Bradford  Sci.  ].,  1:  337-40. 

-  1908.  Natural  history  observations  in  the  Bradford 

district  for  the  year  ending  November  18th,  1907. 
Diptera.  Bradford  Sci.  J.,  2:  68-9. 

- 1908.  Hawk  or  Snipe  flies.  Some  common  local  Dip¬ 
tera  in  May  and  June.  Bradford  Sci.  J.,  2:  106-10. 

-  1 9091-10.  Natural  history  observations  in  the  Bradford 

district  for  the  year  ending  November  30th  [1908- 
09].  Diptera.  Bradford  Sci.  J.  ,  2:  199-200;  2:  348. 

-  1909.  Local  Dart  or  Hover  flies.  (Svrphidae.)  Brad¬ 
ford  Sci.  ] .,  2:  25,7-62. 

-  1910.  Local  flies  in  1909.  Bradford  Sci.  J.,  3:  23-6. 

Audcent,  H.  1928-30.  Bristol  insect  fauna.  Diptera.  Proc. 

Bristol  Nat.  Soc.,  •  Ser.  4,  7:  41-50,  120-7,  197-207. 
[To  be  continued.] 

Backhouse,  H.  1926-7  (1927).  Narcissi.  Proc.  Bournemouth 
Nat.  Sci.  Soc.,  19:  95-100.  [ Merodon  and  E'umerus 
(Syrphidae)  attacking  bulbs.] 

Butterfield,  E.  P.  1904.  Entomological  notes  from  Wilsden. 
Bradford  Sci.  J.,  1:  62. 

Butterfield,  R.  1907.  Bombylius  major  (Linn.)  in  Winterburn 
and  Blackhills.  Bradford  Sci.  ].,  2:  27. 

Butterfield,  AV.  R.  1906.  Sericomyia  borealis  and  other  Dip¬ 
tera  near  Bradford.  Bradford  Sci.  J. ,  1 :  300-1. 

Campbell,  F.  M.  1887.  The  Hessian  fly.  Trans.  Herts.  Nat. 

Hist.  Soc.,  4:  180-92,  3  figs.  [Account  of  distribu¬ 
tion,  life-history  and  parasites. 

Carter,  J.  W.  1907.  Natural  history  observations  in  the  Brad¬ 
ford  district  during  1906.  Entomology.  Bradford 
Sci.  ].,  1:  347. 

Charbonnier,  H.  J.  1911.  The  Diptera  of  the  Bristol  district. 
Proc.  Bristol  Nat.  Soc.,  Ser.  4,  3:  51-75. 

Cocks,  W.  P.  1870.  Zoological  miscellany.  Ann.  Rep.  Roy. 

Cornwall  Polytechnic  Soc.,  38:  106-24.  [Records  of 
three  Diptera.] 

Couch,  J.  1856.  A  few  remarks  on  the  midge-fly,  which  infests 
the  wheat.  Ann.  Rep.  Roy.  Cornwall  Polytechnic 
Soc.,  24:  25-6.  [ Cecidomyia  tritici.~\ 

Davies,  D.  1867.  On  the  occasional  presence  of  a  foreign  mos¬ 
quito  in  England.  Proc.  Bristol  Nat.  Soc.,  Ser.  2, 
2:  95-6.  [Given  as  Culex  guttatus,  which  is  now 
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Corrigenda. 

In  Part  I  of  this  bibliography  the  last  five  entries  under 
R.  Stenton  (1933,  Trans.  Ent.  Soc.  S.  Engl.,  8(2):  133)  should 
be  transferred  to  page  130  under  S.  A.  Jones. 
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